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BRIEFLY TOLD. 
—=_ 

THE MEETING OF THE ILLINOIS Gas AssocIATION.—Through the 
courtesy of its Secretary, Mr. J. M. Robb, we are enabled to say, from 
the nature of the contents of the circular before us, that the Peoria 
meeting of the Illinois Gas Association, to be held in Peoria, Wednes- 
day and Thursday of this week, will be well worth attending. The 
sessions will be called to order by the President, Mr, J. H. Eustace, in 
the assembly room of the National Hotel, at 10 a.m. of Wednesday. 
The Hon. A. B. Tolson, Mayor of Peoria, will welcome the Association, 
and the regular routine business will be followed by the paper on 
‘**Coal Fuel for Firing Gas Benches,” by Mr. W. R. Rhoades, of Spring- 
field. In the afternoon the paper, by Mr. A. D. Mackie, of Springfield- 
Peoria, on ‘* New Business Methods,” will be threshed out, and a gen- 
eral discussion on ‘‘ What Can be Done to Boost the Gas Business in 
Illinois” will carry the session to adjournment. At 7 P.M. the Asso- 
ciation will partake of a complimentary dinner, covers for which will 
be placed in the dining room of the Creve Coeur Club. The business 
sessions of the last day will include the reading of and debate on the 
paper, by Mr. W. I. Battin, of Chicago, entitled ‘*‘ Best Methods of 
Operating Water Gas Machines.” The concluding number will detail 
‘** The Operation of an Ideal Shop,” as outlined by Mr. C. B. Strohn, of 
Elgin. We rather know that the Association has done most excellent 
boosting for the gas business of Illinois, and we are certain that, good 
as its former methods in that direction have been, those efforts were 
only as a moving prelude is to the effect of the full score. 





DEATH OF Mr. N. C. Dyk.—With much sorrow we report the death 
of Mr. N. C. Dye, for many years Superintendent of the Rutland (Vt.) 
Gas Company, who passed away after a lingering illness, the after- 
noon of the 5th inst. Deceased was born in Poultney, Vt , September 
5th, 1831, and his education was gained in the Troy Conference 
Academy. After entering upon his business career he entered the 
service of the Peoples Gas Light Company, and in 1872 became its 
Superintendent, serving as such until incapacitated for duty. He was 
a staunch supporter of the Company and its aims, and was respected 
and beloved by the people of Rutland, amongst whom he labored for 
almost two scores of years. He was a frequent attendant at the meet- 
ings of the New England Association of Gas Engineers. His imme- 
diate survivors are his widow and 2 daughters, one of whom is the 
wife of Mr. William E. Musgrave, a well-known member of the staff 
of the Boston Consolidated Gas Company. The funeral services were 
held in his late home, 41 Summer street, Somerville, Mass., the after- 
noon of the 8th inst., the Reverend Milford H. Smith officiating. The 
services at the grave were conducted under the auspices of Center 
Lodge, F. and A. M., of which body he had long been a valued mem- 
ber. His name has been on our subscription books since 1875. 





CUKRENT COMMENT.—- 


Mr. CARROLL MILLER, First Vice-President and Chief Engineer of 
the Osaka acing Gas Company, writing to the JouRNAL under date 
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Japanese Gazette. Mr. Miller also informed us that he proposed leav- 
ing Osaka for America via Europe the first of the present month, and 
that he will likely arrive in New York about July Ist. 


‘Mr. E. C. WaisGerzer, formerly with the Public Service Corpora- 
tion of New Jersey, has been appointed Superintendent of the Zanes- 
ville (O.) Company, vice the late Mr. H. E. Printz. 


Mr. Henry I. Lea, who has been in charge of the producer gas di- 
vision of the Westinghouse Machine Company, Pittsburgh, resigned 
from that post to engage in the general work of consulting gas engi- 
neer. His headquarters will be in Chicago in a location not yet 
selected. We wish him all possible success, for he is certainly well 
equipped for the particular work in view. 


Mr. Cuarites H. Printz has been elected to the vacancy in the 


Board of Directors of the Zanesville Company occasioned by the death 
of his father. 


THE change in ownership of the Cleveland (O.) Gas Light and Coke 
Company has thus far resulted in the following resignations: That of 
Mr. M. S. Greenough as President, General Manager and Director; of 
Mr. Charles W. Bingham as Director, and of Mr. Gustavus Hyde as 
Engineer. Mr. Hyde had been in the service of the Company since 
1859. 


‘“W.S. M.”, writing from Fall River, Mass., under date of the 11th 
inst., says: ‘‘ The employees of the Fall River Gas Works Company 
were pleasantly surprised recently when they received their pay en- 
velopes. In these were inclosed separate checks drawn on the First 
National Bank for substantial sums as dividends from the Company 
for efficient services. There are about 75 employees of the Company 
who are benefited by this gift, which is practically a profit-sharing 
dividend. Each person who had been continously in the employ of 
the Company from January 1, 1906, to January 1, 1907, received a 
check for 10 per cent. of his total earnings for that period. The checks 
naturally vary in amount, but all are for generous sums, and are the 
more acceptable from the fact that it was wholly unexpected. The 
Company expended in this manner about $5,000, an average of $66.67 
for each employee.” 


S. T. FRANCIS, writing from Chattanooga, Tenn., under date of the 
10th inst., says: ‘‘The officers and employees of the Chattanooga 
(Tenn.) Gas Light Company tendered a farewell banquet to Mr. 
Wilder, who left mght after the affair for Mattoon, Ills. Mr. Wilder 
goes to take charge of the Company’s business in the commercial de- 
partment, and the banquet was to show the appreciation of his co- 
workers at this point. The banquet was given at the new Imperial 
cafe, and was a splendid success, especially in view of the fact that that 
particular day was the opening of this cafe.” 


THE City Gas Company, of Norfolk, Va., has completed the pre- 
liminaries towards laying on a supply of gas to the buildings, etc., 


under the control of the Commissioners of the Jamestown Exposition 
Company. 


THE general annual meeting of the directors and shareholders of the 
Quebec (Can.) Gas Company was held at theappointed time, Mr. Lorne 
E. Webster presiding. Besides the Board there were quite a number of 
interested shareholders present, who were disappointed to learn that no 
dividend would be declared. This, however, was explained by the 
Chairman in the presentation of the report of the Board of Directors, 
which set forth that, in addition tothe money already expended for recent 
extensions, the Board made ample provision for the expenditure during 
the current year for a very large amount of money for further ex- 
tensions and improvements for the betterment of the service, inas- 
much as it was the intention and the policy of the New Board of Direc- 
tors to make the system up-to-date in every respect, and give a most 
effective service at reasonable rates. The annual meeting was pro- 
ceeded with and resulted as follows: Directors, Messrs. W. J. Hinds, 
Lorne C. Webster and R. H. Smith, Quebec; J. C. Duffield, London, 
Ont.; R. A. Smith, J. McKee and W. H. Pearson, Jr., Toronto, 


It looks that the New Haven (Conn.) Gas Light Company will 
arrange this summer for the extension of its main system to the out- 
lying districts of Branford, Guilford and Milford. 


THE Alton (Ills.) Gas and Electric Company has refused to pay the 
2 per cent. tax on gross annual receipts from its sales of gas in Alton, 
the refusal being based on the claim that the city ordinance on such 


account was not finally made operative. A suit will undoubtedly be 
the result. 7 


(OFFICIAL REPORT, AS FURNISHED BY THE SECRETARY. | 


THIRTY-SEVENTH ANNUAL MEETING, NEW EN 
LAND ASSOCIATION OF GAS ENGINEERS. 


ee 


HELD aT Youna’s Horet, Boston, Mass., Fes. 20 aAnp 21, 1907 





First Day, MORNING SESSION. 


The 37th annual meeting of the New England Association of G, 
Engineers was held at Young’s Hotel, Boston, Feb. 20-21, under 
Presidency of William McGregor, Esq., Pawtucket, R. I. In 


CALLING THE MEETING To ORDER, 
the President said: Gentlemen, kindly come to order and the conyev- 
tion will get down to work. The first business will be the reading of tive 


MINUTES OF THE LAST MEETING. 


Mr. Morrison—Mr. President, as these proceedings have all bee: 
published I move the reading be dispensed with. [Adopted.] 
The President—Next will be the 


REPORT OF THE DIRECTORS. 

Secretary Gifford read the report of the Board of Directors, as follows: 
To the Members of the New England Association of Gas Engineers 
—Your Directors would make these recomm endations: That the fol- 
lowing be elected to active membership: 
Bowen, A.W., Treasurer and General Manager, Putnam (Conn.) Light 

and Power Company. 
Brown, C. W., Manager, Ipswich (Mass.) Gas Light Company. 
Haskins, W. E., Superintendent, Willimantic (Conn.) Gas and Elec- 
tric Light Company. 


Lewis, Wm. M., General Manager, Rockville (Conn.) Gas and Elec- 
tric Company. 


That Storer, E. I., Assistant Superintendent, Boston (Mass.) Consoli- 
dated Gas Company (Everett Station); Nicholas, W. B., Superintendent 
Citizens Gas Company, Quincy, Mass., be transferred from associate to 
active membership. And that Bursley, W.H., Assistant Treasurer 
and Secretary, J. H. Cunningham Company, Boston, Mass.; Stetson, 
G. R., President and General Manager, New Bedford (Mass.) Gas and 
Edison Light Company; McArthur, J. A., Secretary, Hartford (Conn.) 
City Gas Light Company; Murray, Jas., Foreman, Boston (Mass.) 
Consolidated Gas Company, Jamaica Plain Division, and Goodwin, 
F. M., Assistant Superintendent, Main Department, Boston (Mass.) 
Consolidated Gas Company, be elected associate members. 

They would also report for your consideration the following papers: 

‘“The Present and Growing Need for the General Adoption of a 
Uniform System of Records and Accounts,” by Alex. C. Humphreys, 
President, Stevens Institute. 

‘*Some Commercial Departments in the West,” by E. N. Wright- 
ington, Secretary, Boston Consolidated Gas Company. 

‘* Methods of Removing Naphthaline from a 16-Inch Pipe,” by D. 
F. Burritt, Superintendent, Springfield Gas Light Company. 

‘‘Diagram of Changes in Output, 1890 to 1905,” by S. J. Fowler, 
Manager, Charlestown Gas and Electric Company. 

‘*Some Instances of School Room Lighting,” by N. W. Gifford, 
East Boston, Mass. 

‘*The Process of Making Incandescent Gas Mantles,” by M. C. 
Whitaker, Superintendent, Welsbach Company, (tloucester, N. J. 

And call your careful attention to the list of questions as shown 01 
the programme. Respectfully submitted, 

N. W. GiFrorp, Secretary. 

The President—Gentlemen, you have heard the report of the Direc: 

tors. What is your pleasure? How will the report be disposed of! 


Mr. Fowler—I move that it be accepted and the recommendat 
adopted. [Adopted.] 


10DS 


ELECTION OF NEw MEMBERS. 
The President—The next business will be the election of new mem- 


bers. What course will you pursue? Shall a ballot be cast by 
Secretary ? 
Mr. Barnum—I move a ballot be cast by the Secretary. 
The President—Mr. Secretary, you will cast the ballot. 
will act as teller. 


The Secretary—Mr. President and Gentlemen, I hereby cast the 
lot for the names as read. 


[Adopted. 
Mr. Fow 





Mr. Fowler—The Secretary having cast the within ballot as a0- 


nounced, the gentlemen named are elected members of the Asso! 
tion, 
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ie President—The gentlemen whose names have been read are 
ely ted members. We trust that these new members will share with us 
all the good things that they acquired by experience in the business 
the they are engaged in, and we hope they will receive a great many 
good things in exchange. We trust they will make themselves known 
to isall, and that they will find the fellowship of the members as 
pleasant as we have found it. 

ice-President Africa in the Chair—Next will be the President’s 
adress, 

or the address of the President, see JouRNAL, March 4, page 355. | 


COMMITTEX ON PRESIDENT’S ADDRESS. 

Vice President Africa—Gentlemen, you have listened to a very inter- 
esting address, one that contains many valuable suggestions. I will 
appoint as a Committee on President’s Address Messrs. Prichard, McKay 
and Quinn, 

The President—The next business, gentlemen, will be the report of 
the Secretary. 

The Secretary read his annual report, as follows: 


REPORT OF THE SECRETARY. 

Mr. President and Members of the Association—At the last annual 
meeting there were elected 9 active members and 13 associate. The 
resignations were accepted of 2 active and 2 associate members, Death 
has robbed us of 1 honorary, 3 active and 1 associate members. There 
are now on the roll 6 honorary, 147 active and 81 associate members. 

Copies of Mr. Burdett’s report on ‘* Municipal Ownership in Eng- 
land” have been sent to each of the members during the year. 

N. W. GirrorD, Secretary. 

The President—Gentlemen, you have heard the report of the Secre- 
tary. What is your pleasure? 

Mr. Nettleton—I move that it be accepted and placed on (file. 
‘Adopted. } 

The President—We will next hear the 


Receipts TREASURER’S BEpPorT. 





Balance on hand, Jan. 1, 1906........ $43.39 
Received for dues, 1906................ 850.00 
= a A ae 100.00 

ig ss SO ee ee 10.00 

” sie I opto sive crate Sees 3.00 

* admission fees .............. 95.00 

sig ET eee 100.00 

si sale of dinner tickets ........ 544.00 

o ‘*  proceedings.......... 12.00 

si ‘* report of meeting.... 118.79 

$1,876.18 
Expenses. 

Paw on acct, library’... oc... cccsccece $117.57 
i flowers, deceased members 15.00 

"A Proceedings, 04 and ’05.. 361.08 

- a re 207.87 

- Burdett’s Rept. Mun. Own 32 30 

_ eas os 714s sic eieis 27.00 

gis ee re -2ce | BO 

ss hotel expemse............ 624.45 

ee report of meeting........ 104.80 

a RNs bike kihnesee 300.00 

ee I So aa creinae e Siale .b0 

we III uc sto deenccewcle 5 35 
Balance on hand Jan, 1, 1907......... 78.10 





$1,876.18 
N. W. Girrorp, Treas. 





Ceshin Ty: BG, Savings Bank. oo .c soc cceccccesc cess $336.72 
i aid athaagnin shes s¥ ba ON Caweaeone 78.10 
$414.82 


Examined and found correct. B. J. ALLEN, ) 


D. D. BARNUM, ; Auditors. 


The President—Gentlemen, you have heard the report of your Treas- 
urer. Is there any question that you would like ask? If not, and if 
there is no objection, the report will take the usual course. Next will be 


THE READING OF CORRESPONDENCE, 


Have you any correspondence to read, Mr. Secretary? 

The Secretary—Mr. President, I have some correspondence, and with 
your permission and that of the members I will read it by signatures 
only. It is mostly in the form of letters of regret. The acceptances I 
suppose will speak for themselves. We have letters from Messrs. F. 
1. Bradley, James Dunbar, A. S. Miller, F. S. Benson, Alonzo R. 
Veed, F. R. Persons, Thomas E. Byrne, F. Egner, W. R. Beal and F. 
1. Shelton, expressing their regret at not being able to meet with us, 
and most of them extending their cordial greetings to their friends, 


The President—There are no special committees to be heard from, 
with one exception—the Committee on Electrolysis. Mr. Secretary, 
who composed that Committee? 

The Secretary—I think Mr. Prichard is Chairman. 

The President—Is Mr. Prichard with us?) What was it; a committee 
of one? 

The Secretary—Mr. Addicks and Mr. Allyn, I think, were the others. 

The President—Is there any report coming from that Committee on 
Electrolysis? If not, we will proceed to the next order of business. 
Dr. Humphreys is not in the room, is he? 

A Discussion ON TAR AS FUEL. 

The Secretary—Mr. President, although the subject of the President’s 
address has been disposed of there isone point in it to which I would 
like to call the attention of the members, and that is in regard to the 
disposal of tar and the recommendation which he made, which I have 
no quarrel with. I would also like to express my private opinion that 
another outlet for our surplus tar is in our own works in the fuel prob- 
lem, I think one or two members of the Association perhaps can back 
that up with better experience than I can. 

The President—The remarks of the Secretary are to the point. We 
all know that tar is being used to great advantage under boilers in the 
benches. On my right hand is one who has had as much knowledge 
of this as any member of the Association. Mr. Africa, we will be very 
glad to hear anything that you might have to say on the subject. 

Mr. Africa—Mr. President, I have not brought any figures with me 
to give you results, but we have been burning tar very satisfactorily 
and economicilly. One of our men is here from Manchester, who I 
think could give us the amount of tar used per bench per day. Mr. 
Smith, have you those figures in mind? 

Mr. Smith—We have been using about 100 gallons a day per bench 
of 6’s—per day per bench—and getting a yield of about 5. 

Mr. Africa—That is about the average working duty throughout the 
year—we have been running for several years—an average of 100 gal- 
lons per bench of 6’s per 24 hours, 

Mr. W. A. Learned—W hat kind of tar? 

Mr. Africa—That is coal tar. We have also used some water gas 
tar for the same purpose, and it answers just as well. 

The President—Do you get any smoke, Mr. Vice-President? 

Mr. Africa—No smoke trouble at all. You have to give the bench 
plenty of air, 

Mr. Fowler—Any other fuel used? 

The President—Any other gentleman who would like to speak on 
the question of coal tar burning while we are waiting for the next 
speaker we shall be very glad to hear from. 

Mr. Fowler—Are those benches run exclusively on coal tar; no other 
fuel used? 

Mr. Africa—No other fuel used. We use a small amount of coke to 
start the bench in the first place, and then there is enough heat in the 
bench to keep that tar burning. 


APPOINTING SPECIAL COMMITTEES ON OBITUARY RESOLUTIONS, 


The President—I will appoint the following Committees on Obituary 
Resolutions: 

On Mr. C. F. Thompson—Messrs. A. F. Cooper, F. H. Parker and 
Henry H. Kelly. 


On Mr. J. H. Armington—Messrs. C. H. Nettleton, C. Dudley Lam- 
son and C. F. Spaulding. 


On Mr. A. C. Pease—Messrs. C. F. Prichard, H. K. Morrison and 
J. A. Coffin. 


On Mr. Frederick W. Thomas—Messrs. H. A. Norton, J. A. Gould 
and Charles S, Spaulding. 


On Mr. H. A. Allyn—Messrs. Waldo A, Learned, Samuel J. Fowler 
and H. L. Coggeshail. 


On Mr. F. P. Fairbanks—Messrs. Andrew K. Quinn, F. M. Travers 
and Norman O, Goulding. 

We have now with us Dr. A. C. Humphreys, and will be very much 
interested and pleased to listen to a paper that he has very kindly pre 
pared, entitled, ‘‘The Present and Gwrowing Need for the General 
Adoption of a Uniform System of Records and Accounts.” 

Dr. Humphreys—Before reading this paper I wish to have it distinctly 
understood that I have no intention of treating of the merits of the 80- 
cent gas litigation now before the United States Courts. I intend to 
refer to certain facts in connection with the recent New York investi- 
gations which have to do with the need of a uniform system of 
accounts and records. And I feel that this need has been so abundantly 
demonstrated in these investigations that the opportunity must not be 





lost of raising my voice in warning and protest as to the improper use 
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of certain published records by men who attempt to serve as experts. I 
would also announce that I have changed the title a little, to 


THE PRESENT AND GROWING NEED FOR THE GENERAL 


ADOPTION OF A UNIFORM SYSTEM OF RECORDS AND 
ACCOUNTS. 


[For the first chapters of the paper by Dr. Humphreys, see JOURNAL, 
March 11, page 398. ] 

On page 116, of the 1906 Report of the Massachusetts Commission, 
covering the year ending June 30, 1905, there is a table showing cer- 
tain data in regard to the gas companies. One column is headed 
**Capital Per Thousand Sold, Including Bonds.” Upon analysis, using 
the individual reports in the appendix, it is found that ‘*‘ Notes Payable” 
are included in this statement of fixed capital. I so analyzed these 
statements and confirmed the accuracy of my analysis by referring the 
question to the Chairman of the Commission. Now, Prof. William D. 
Marks, in testifying in the Consolidated case as previously referred to, 
attempted to show that for certain of the Massachusetts Companies the 
working capital, or the active capital as he called it, being the differ- 
ence between the quick assets and the floating debt, was only 13 cents 
per 1,000 of annual sales, this figure being obtained by including the 
notes payable in the floating debt. In my analysis of the returns of 
these companies, I included the notes payable in the fixed capital and 
consequently excluded them from the floating debt, and so the quick 
assets of these companies selected by Prof. Marks rose from 13 cents 
per 1,000 to 433 cents per 1,000. And here is to be seen a curious phase 
of human nature. Although Prof. Marks had originally qualified his 
quotation from these Massachusetts reports by stating that these reports 
were recognized as unquestioned authority, when this unexpected re- 
sult of my analysis was developed he attempted to recover his lost 
ground by asserting that the figures shown in the column to which I 
have referred, and which included notes payable as fixed capital, were 
incorrect, due to the Commission employing for this tabulation a statis- 
tician who was ignorant as to the principles involved. 

Referring to my remarks as to the opportunity for misrepresentation, 
in my Opinion the column referred to should show plainly that notes 
payable as well as bonds are included as part of the fixed capital. 

Following up his work on the witness stand Prof. Marks has recently 
published an article in the February issue of Municipal Engineering en- 
titled ‘‘ The Cost of Manufacturing Illuminating Gas,” and he proceeds 
to introduce figures from his testimony in the Consolidated Gas case. 
There are a number of statements in this article which would be rather 
amusing were it not that, in the absence of contradiction, those looking 
for data may be led astray. 

Prof. Marks says: ‘‘ Using English accountants’ methods for com- 
puting the cost of gas;” but it seemed upon cross-examination that he 
was but little acquainted with English accountants’ methods and, fur- 
thermore, his testimony was not always in accord with such methods 
where they were developed in the testimony. He makes very particu- 
lar reference to this point of active capital and states the amount that 
should be allowed to the Consolidated Gas Company—and from access 
to his testimony it is to be seen that he has based his estimate here as 
he did in his testimony on this 13 cent per 1,000 figure which was 
proved upon cross examination and by my testimony to be absolutely 
without warrant. In view of the character of the article, the conclud- 
ing words are characteristic: ‘‘ In this city of New York, the regula- 
tion of quasi-public corporations, and the consideration of their needs, 
have not kept pace with their amazing prosperity and growth in size, 
and should have the immediate consideration of our governing bodies, 
assisted by expert analysis of the most thorough character.” (The 
italics are mine.) 

Prof. William D. Marks is the author of ‘‘ Finances of Gas and Elec- 
tric Light and Power Enterprises,” which sells for $2.50 a copy, and 
the author, in a circular which he has sent around to gas companies, 
including, I presume, the New England companies, advises all man- 
agers to buy this volume if they want to run their companies to the 
best advantage. The circular reads rather like an advertisement of 
some medicinal remedy—gas men cannot do without it. I advise gas 
men to buy this little book, for they may find it valuable if they come 
in contact with Prof. Marks asI did. If all of Prof. Bemis’ testimony 
were to be found in this book, Prof. Marks repeatedly states that an 
allowance of 5 per cent. on the investment should be allowed for de- 
preciation. 

In the Consolidated case Mr. Marks maintained that a certain isolated 
journal entry made by the Consolidated Company should represent for 
that year the total depreciation, and the amount so approved by Prof. 
Marks on the manufacturing plant amousted to .02 per cent. on the 
book value, or allowed for, say a life of 5,000 years. It is unnecessary 


to state that he did not draw attention to the length of life of plant 
volved in his estimate; Iam responsible for this addition to his stat»- 
ment. On the whole plant he allowed .8 of 1 per cent., or say a |i 
of 125 years. And this in spite of the fact that he repeatedly states 
his book that depreciation for gas companies should be estimated at 
per cent. on the total investment; and in one case, referring to elect: 
properties, he allows for depreciation to the extent of 10 percent. | 
the New York Consolidated case, my total allowance for depreciatio., 
including current renewals, worked out to almost exactly 2} per cen 
per annum on the cost of depreciable property alone. This Pro! 
Marks declared was far too high, in spite of the statements ino his boo! 

Comparing certain 4 Massachusetts companies with New York, 
which Prof. Marks claimed to be fairly comparable with New York, | 
showed a structural value of $1.78 per 1,000 of annual sales. It per- 
haps will take a Massachusetts gas man to appreciate fully the ab- 
surdity of the analysis by which this last figure was obtained. My 
analysis of the individual reports of the companies referred to as found 
in the appendix showed the capital of these companies to be respe: 
tively $2.38, $2.29, $2.01 and $2.04; but the book assets, fixed and 
working, were $3.96, $3.50, $3.24 and $3.40. Understand, these were 
the book value of assets. Now, I made a further analysis and com- 
pared the book values of mains and meters with the values as derived 
from the schedule of those assets, and, using moderate valuations for 
the meters and for the mains, a valuation which Prof, Marks had stated 
as applicable to work outside of city limits, which allowed for no ex 
pensive pavement, I found that the corrected assets for the first three 
were respectively, $4.38, $3.80, $4.38; the last one I was unable to cor- 
rect because the assets were not divided on the balance sheet. It is 
also to be noted that a full correction was not made because there were 
no schedules of services and manufacturing plant. It is reasonable to 
suppose that a complete correction including these two divisions of 
plant would have increased the difference between actual and book 
values, 

This brings me to a point which is very noticeable in the Massachu- 
setts accounts and which I submit requires careful consideration at th: 
hands of the Massachusetts Companies and the Massachusetts Commis- 
sion. Prof, Marks particularly referred to the structural assets of one 
Massachusetts Company in connection with some of his analyses. An 
analysis of the statements of this Company showed that, during a period 
of 5 years, there had been a decrease in the book valuation of mains of 
about 9 per cent., whereas the actual value derived from the schedules 
had increased almost exactly 104 per cent.; and, furthermore, that tlre 
actual value at the first of the period was 34 times the book value. 
This unquestionably is an extreme case, but it goes to demonstrate that 
the book value of fixed assets, as shown by the Massachusetts Com- 
panies in their published reports, do not indicate by any means thie 
actual investment in those assets. And here it is to be appreciated 
that men like Prof. Bemis and Prof. Marks go on the stand, avail them- 
selves of these published records and from these records make the 
argument that the amounts shown by the Massachusetts Companies as 
capitalization per 1,000 or assets per 1,000 are a safe criterion in the case 
of other companies. In other words, they claim that because they find 
a certain company has a book valuation for structural assets of say $2, 
that figure can be safely assumed as the cost of the plant necessary for 
the supply of a district conditioned somewhat similarly. And, further- 
more, it requires cross examination to bring out the acknowledgment 
that, in addition to these structural assets, an allowance must be made 
for working or active capital; and, further, as I have shown, unless 
the returns as published are perfectly self-explanatory, such a man «s 
Prof. Marks can appear on the stand and claim that the active capita! 
should not exceed 13 cents per 1,000, although the very records from 
which he is drawing his conclusions show, if competently analyzed, 
that there is required 43} cents per 1,000. 

Again, ‘‘ experts ” of this kind refer to the Massachusetts reports, and, 
making convenient selections, show a very low capitalization per 1,00 
of annual sales and then argue that this should establish the maximum 
upon which other companies should be allowed to pay dividends. The 
average capitalization of the 32 Massachusetts gas companies engaged 
exclusively in the gas business, according to the 1906 report, is $2.55 
per 1,000 annual sales. But I have already shown how the actual 
capital invested in fixed assets plus the working capital is far in excess 
of the capital, including stock, bonds and notes payable; so it is again 
seen how the Massachusetts Companies, in their reports as published by 
the Gas Comuniission, furnish a most misleading comparison in tle 
hands of incompetent or designing men. 

The experts and counsel for the city and State, in the case of the Cou- 
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Massachusetts reports. On the last day on which testimony was taken 
under cross examination I was asked the following question: ‘‘ With 
respect to the profits, the Massachusetts gas companies are allowed to 
make and could put intotheir plant, aside from what they pay out in 
dividends and interest, you are aware, are you not, that it has for 
many years been the position taken by the Massachusetts Gas Commis- 
sion, that, if profits are put into extensions, the time will ultimately 
come when the plant, being thus paid for, the price of gas will be so 
reduced as to include only a return on such capital as has been actually 
put in by stockholders?” This is an exact copy from the record before 
correction, and hence a little mixed. I replied that I didn’t know any- 
thing of the kind. Finally, counsel for the city read into the evidence, 
by incorporating it in a question to me, a large portion of the statement 
appearing in the 16th Annual Report of the Massachusetts Gas Com- 
mission in reference tothe well known Haverhill case. 

| do not contend that counsel for the city of New York in this case 
(no doubt coached by Prof. Bemis) correctly interpretated the attitude 
of the Massachusetts Commission, but the opinion as quoted by counsel 
seems to me to put the Massachusetts Commission in this particular case 
somewhat in sympathy with the attitude of the Chairman of the New 
York Commission when he stated, unofficially it is true, that before he 
got through he proposed to squeeze out of every New York State Gas 
Company every drop of water contained in their capital. 

Here the question first to be decided is: ‘‘ What is water?” The 
question of form of capitalization at once comes in. You may remember 
that The Gas Light and Coke Company, of London, was allowed some 
years ago to convert its smaller amount of higher dividend rate stock 
into a larger amount (almost exactly double) of lower dividend rate 
stock. In other words, it was recognized that the rate of capitalization 
must depend upon the rate of return, and the rate of return must de- 
pend upon the rate of capital. It was thus recognized that there is no 
greater burden upon the Company nor upon the public whether we pay 
10 per cent. on say $3 or whether we pay 5 per cent. upon $6 per 1,000. 

Referring to the Haverhill decision by the Massachusetts Commission, 
if surplus (quoting from the Massachusetts Commission Report) ‘‘ Is by 
every principle of law the property of the corporation,” and if “it (the 
corporation) has an undoubted legal right to distribute it (surplus) as a 
dividend as itis required or pro rata to its stockholders in case of liquid- 
ation,” has not the corporation a right, morally at least, to distribute 
this surplus later or to sell this surplus to a successor? And especially 
so if, as the Com mission states was the case with the Haverhill Com- 
pany, only an average of 8 per cent. had been distributed on a low rate 
of capital; had not charged extravagant prices; had not pursued a 
niggardly policy towards the public; had accumulated the so-called 
surplus in part by exceptional care and management; and if these sav- 
ings from the business had not been made, the property in which the 
surplus was invested must have been represented by new capital, con- 
tributed by stockholders. 

Let us look a little closer into this ‘‘average of 8 per cent.” The 
Massachusetts Committee reports only go back to 1886, so there is no 
record of the dividends paid before then. There was no return for 1886; 
for the next 11 years 10 per cent. was paid, but upon a capitalization 
varying from $2.19 down to $1.429, the highest dividend in cents per 
1,000 being 21.9 cepts. In the next year, 1898, the rate was raised to 
13 per cent., but this was on $1.103 per 1,000; the next year 50 per cent. 
on $1,164 per 1,000, including notes payable or 43.70 cents per 1,000 for 
dividends alone (stated in the report as 4.37 cents); the next year 20 
per cent, on $.818 per 1,000 or 16.35 cents; the next year 30 per cent, on 
$.152 per 1,000 or 19.56 cents; since then no dividends have been paid. 
Thus it is seen that even the 30 per cent. dividends made an extremely 
low charge per 1,000 feet sold; and it is also clearly seen how the rate of 
return upon capital is no criterion for comparison unless the rate of 
capitalization is also considered. 
in this opinion of the Commission it is also stated that part of this 
called surplus would be required to replace and extend plant. So 
‘ch of the so-called surplus as was required to replace or renew plant 
a other words, to take care of depreciation— was not surplus except 
nh name, 


‘am not attempting here to defend the real watering of capital. I 
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4. not concerning myself with the Haverhill case as far as that is con- 
cerned, if such was attempted. I am simply concerning myself with 
tuo statement made by the Commission and comparing that with the 
Statement made unofficially by the Chairman of the New York Board. 
Is it not a severe enough condition if gas companies are held down to 
baying dividends or returns only upon the actual amonnt invested and 
er 


“ployed? Apparently in the Haverhill case, the stockholders had 
cutributed directly $75,000 as capital; but unquestionably large addi- 
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tional amounts which had been put into plant had been indirectly con- 
tributed by the stockholders from their legitimate profits. For the re- 
port referred to admits that the dividends had been moderate through 
a series of years and that the management was excellent. The figures 
I have given alone show that the dividends per 1,000 of sales were less 
than moderate. Why then was the Company not entitled to the sav- 
ings made by its excellent management, at least to the extent of a full 
return upon the actual investment? Does it make any difference in 
fact whether a 10 per cent. dividend is paid and then the stockholders 
are required to put back 2 per cent. as additional capital, or whether 
only the net amount of 8 per cent. is paid to the stockholders? The 2 
per cent. invested in extension of plant is just as much the property of 
the stockholders as the 8 per cent. given to them in dividends. The 
Company simply put the 2 per cent. in the bank in the form of gas 
plant and this should have been for the benefit of the stockholders if at 
any time they decided to realize through a sale, And here it must be 
fully comprehended that the Haverhill Company had only paid mod- 
erate dividends upon an absurdly low rate of capitalization. 

I trust that counsel for New York city in the quotation referred to has 
not correctly interpreted the opinions of the Massachusetts Commission. 
He unquestionably meant that it was the intention of the Massachusetts 
Commission to cut down the capitalization of the Massachusetts compa- 
nies until they would only be allowed to pay dividends upon the capital 
paid in as such by the stockholders. For instance, in this case of Ha- 
verhill, they were to be cut down until the capital to be paid on at, say 
10 per cent., was only $75,000, which amounted at the time of the Six- 
teenth Annual Report to 65 cents per 1,000 of annual sales, or the present 
time to a capitalization of 63 cents per 1,000 of annualsales. This would 
be a profit of 6.3 cents per 1,000 sold. Such a proposition is ridiculous 
on its face; but apparently it is only by following a matter of this kind to 
the point where it is ridiculous that some people can be brought back to 
what is sane and reasonable. It is encouraging to find that this decision 
of the Massachusetts Commission has not been upheld by the courts. 

It is proper that gas companies should provide fully for depreciation. 
But here we are met in the New York Consolidated Gas Company’s 
case with the proposition by the ‘‘ experts” for the State and city that 
even the average annual expenditures for repairs and renewals consti- 
tuted an overestimate of cost and should not be allowed, and that the 
expenditures so made, amounting to 10.89 cents per 1,000 feet sold, 
really added to the value of the investment. Now, if this proposition 
is coupled with the proposition that you cannot put in additional capi- 
tal to the full cost of the additional plant, the gas companies are cer- 
tainly between the upper and nether mill stones. And is it not true 
that, even in Massachusetts, the Commissioners have at times been 
somewhat inconsistent in this regard, attempting in their hearings to 
limit too closely the amount to be charged to repairs and depreciation 
as unduly increasing the statement of cost on the one hand and, on the 
other hand, limiting the amount of capital to be raised to cover addi- 
tions and extensions? 

The proposition to my mind is a perfectly simple one as a statement 
of principle, but possibly somewhat difficult to apply in practice, 
namely, that all the legitimate expenses of the business, including re- 
pairs and renewals, plus an allowance for accruing depreciation, should 
be included in the statement of cost of gas, and that all legitimate ex- 
tensions should be paid for by new capital. In other words, that a full 
return should be allowed upon actual capital employed, and that the 
price should be based upon a statement of the actual cost of gas. Fur- 
thermore that, where the price of gas is to be fixed, there should be a 
reasonable reserve allowed to accumulate to cover fluctuations in the 
cost of material and all extraordinary contingencies. And I have not 
hesitated in the New York cases to claim that 5 cents per 1,000 should 
be allowed for reserve until an accumulation of 1-tenth of the capital 
has been secured. 

In this 5-cent reserve I have included the extraordinary hazard of 
electrolysis, the cost of which it is at present impossible to accurately 
appraise and, therefore, was not included in my estimate of accruing 
depreciation. 

During the year 1902 a committee af the American Gas Light Asso- 
ciation, appointed 2 years before to report on a uniform system of ac- 
counts, brought in its final report. I had the honor to be chairman of 
that committee. The committee worked conscientiously through 2 
years and brought in its conclusions, subject to certain modifications 
which might be made as a result of additional suggestions immediately 
thereafter to be made by the members through the mail. A few months 
later the report of this committee was published and, in accordance 
with a resolution of the American Gas Light Association, was adopted 





as its standard uniform system of accounts. 
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One radical defect in this report was the omission by the committee 
of a definite recommendation on the question of depreciation. This 
was not due to any opinion on the part of any member of the commit- 
tee that depreciation should not be cared for. But there were differ- 
ences of opinion in the committee as to whether that was a matter with 
which the committee had been charged to deal. 

The committee rendered a report of progress at the meeting of 1901, 
and the draft, as at first prepared, contained a very decided pronounce- 
ment in regard to the necessity of caring for depreciation in a 
methodical way. All the members of the committee were not present 
at that meeting and it was, therefore, impossible, in view of the differ 
ences of opinion, to render the report in this form. Later the com- 
mittee failed to agree on a statement to cover this most important sub- 
ject and, under pressure to complete the work within the promised time, 
the subject was, unwisely, I now confess, pushed to one side. Personally 
I have never ceased to regret that the committee did not agree upon 
some statement in this connection and that, failing to agree upon a de- 
finite statement, the members of the committee did not at least recom- 
mend that the matter should be further considered and request that 
the subject be recommitted to enable the committee to complete its 
work in this regard. 

The prudent New England industrial manager inclines to a liberal 
writing down of the book value of assets. If a concern owning a cot- 
ton mill or a shoe factory wishes to carry a $500,000 plant on its books 
at a nominal valuation of $100, simply to keep the account open, that 
is nobody’s business except the owners. But the proposition is very 
different in the case of a public service corporation subject to investiga- 
tion and control. 

Even such a policy of writing down of assets as has generally been 
followed by the Massachusetts Companies, partly of their own volition 
emanating from this New England prudence, and partly under pres- 
sure from the Gas Commission, is unjust to their stockholders and un- 
just to the stockholders of other United States gas companies. 

The money actually invested and employed in the business should 
be shown in the asset accounts and should be represented by capital ; 
and provision should be made for the issuing of capital in excess of the 
value of active tangible assets provided the rate of return is properly 
adjusted and controlled, and the undertaking could thus be more 
readily economically financed. It should be recognized that the gauge 
of rate of return should be found in the cents per 1,000 and not ina 
fixed rate per ceut. on a variable rate of capitalization. 

In any case money honestly expended on plant should be shown on 
the books as an asset, and local conditions should be considered in any 
analysis of the rate per 1,000 of capital investment so represented. It 
is absurd to the last degree to say that, because a certain company 
shows on its books assets of only $2.50 per 1,000 of annual sales, $2.50 
should be set up as the standard rate of capitalization of all other com- 
panies. If one or more companies so write down their assets to such a 
rate, either willingly or under pressure, it should be shown on the 
face of the returns that this does not represent the actual capital em- 
ployed. 

The fact is that no fair comparison can at present be based upon the 
surface indications of published reports. We are all familiar with the 
great injustice done both here and abroad to private management of 
public utilities, when compared with that of municipal management. 
The comparisons made by schoolmen, theorists and politicians with 
axes to grind, are made to appear unfavorable to companies because 
the accounti: + is along lines widely apart. The companies have not 
a tax budget w cover deficits. In the United States the shutting down 
of nearly 200 municipal plants has demonstrated the weaknesses not 
disclosed by the yearly accounts of these undertakings. 

But we must not learn our lesson through the same harsh experience. 
It must be borne in mind that the enemies of public service corporations 
are abroad and active, including the so-called experts who are striving 
to establish a reputation as destroyers of values, which will tend to 
secure them steady employment at $50 aday. The time has come when 
our books should be kept irrespective of any policy except the policy of 
showing the facts by standard and approved methods. In the past 
there has not been a uniform policy in this regard, and sometimes our 
directors have indicated a policy in the keeping of accounts which was 
not calculated to show the facts most plainly.. But the directors will 
find themselves better able to decide as to questions of management and 
policy if the reports are presented to them according to a complete 
uniform method. 

Not infrequently the directors are deceived by the reports made to 
them, while those who make the reports are innocent of any intention 
to deceive. Every manager of a gas property should be competent to 











direct as to the minutest detail of the accounts, and this will be easi: 
for the majority if a uniform system is available which can be adopt: 
with confidence. 

The question of depreciation is perhaps the most difficult of all to | 
solved, and especially so as no general rule can be established whic 
will be capable of application to all companies without adjustmen 
But the questions involved must be faced. While it is true that no un 
form rate of depreciation can be fixed for general application, owing 
the variations in conditions, it is nevertheless true that uniformity as | 
principles can be made applicable to all cases. At present this who 
subject is in a condition of chaos, and this gives the opportunity to 
those who are investigating our affairs with no friendly intention. 

It must be remembered that depreciation is an actual loss to be in- 
cluded each year in our final cost of gas at the burner. Part of this 
cost must of necessity be based upon estimate because it is accruing. [{ 
our estimate is too low, we show too low a cost, hence too high a profit, 
and at the same time show too high a book value for our assets. On 
the other hand, if our estimate is too liberal, we show too high a cost, 
and hence show too low a profit and at the same time too low a book 
value for our assets. If we are to be controlled in our rates of charge 
by reference to the book value of our assets, then this overestimating o/ 
depreciation means the constant writing down of our assets, as has been 
the general practice in Massachusetts. This may commend itself on the 
score of prudence, as practiced by concerns not subject to supervision ; 
but how about the stockholder of the future of public utility corpora- 
tions if this process is to continue without check? 

Depreciation should be estimated with the greatest possible accuracy, 
and our estimates should be checked from year to year by comparison 
of book values with appraised actual values. Our assets should be 
shown as nearly as possible at their actual worth; no more and no less, 
Our books should show the facts and should show them on their face 
without the need of straining for interpretation. 

I have shown the dangers to be apprehended from the ignorance of 
legislators and investigators and from the testimony of ** experts,” who 
either intentionally or through ignorance misinterpret the records avail- 
able for analysis. It is unfortunate that, under the conditions as they 
exist with our form of government, men at once capable and honest 
have not been willing to accept retainers against the gas companies, 

Naturally the men of our profession do not wish to pull the chestnuts 
out of the fire for politicians. The result has been that those investi- 
gating gas companies have necessarily been dependent upon men in- 
competent, if not worse. But if men of standing could be assured that 
they would be permitted to testify the truth, the whole truth, and 
nothing but the truth, I am of the opinion that it would be of distinct 
advantage to the gas interests of America to have the competent ani 
responsible gas men accept retainers on the side of the investigators. 
In Great Britain, men of standing do so appear on both sides and they 
do not lose reputation thereby. Our business is now threatened by 
those who wilfully or ignorantly misinterpret the data in their hands 
and our safety lies in a complete and general understanding of the 


facts. It should be made as easy as possible for the honest amateur 
reformer to learn the facts. 

Therefore, I now submit that the time has come for the gas men of 
the United States to earnestly co-operate with the purpose of develop- 
ing such a uniform system of accounts, records and returns as wil! 
commend itself for general adoption. We have as a basis the system 
adopted by the American Gas Light Association; but this should be 
supplemented at least in the matter of depreciation, And the effort 
should be made to induce the State Gas Boards to adopt the uniform 
system, as finally developed, and to co-operate with the gas companies 
in developing a system of returns and published reports that would be 
as far as possible uniform and self-explana ory. Such a system must 
include a complete classification schedule of items as is included in the 
‘* Uniform System ” of the American Gas Association. 

The gas men in Massachusetts now in the room know perfectly well 
that the returns as now made are not uniform and there is not avy 
complete classification list which decides where every item of expense 
shall be placed. To my personal knowledge, there is quite a wide 
variation of practice in regard to certain items of operating cost. This 
must necessarily lead to unfair and injurious comparisons in connec- 
tion with the published returns. 

I trust that it may commend itself to this Association to propose to 
the American Gas Institute and to the local Associations scattered 
throughout the United States, that the work I have referred to shoul: 
be undertaken by a joint committee; or that a joint committee from 
this Association and the Gas Lastitute should be appointed for the pu: 
poses I have advised, when no doubt the report brought 1n and a lopte: 
by this Association and the Institute would gain the active, loyal su} - 
port of the local Associations scattered throughout the United States 
With the gas men of the United States thus combined in an honest, 
intelligent effort to improve conditions along the lines discussed, I be- 
lieve that they could reckon upon securing co-operation of a majorit 
of the membership of the Massachusetts and New York Commissio! 
and of those likely to come into existence. 

{To be Continued. | 
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METHOD OF TESTING INSTANTANEOUS WATER HEATERS. 
This method is similar in principle to the method of tesiing circulat- 
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Fig. 7.—Method of Testing Instananeous Heater. 


of these heaters are designed for large gas consumption, a service, meter 
and regulator of ample capacity must be used. A 20-light meter tested 
for accuracy may be arranged as shown in the figure, with a large dial 
calibrated to tenths of a foot, and with the hand attached to the spindle 
of the 10-foot hand on the original meter dial. 

A rubber band, placed loosely over the spindle and one corner of the 
large dial as shown, will take up the back-lash of the train of gears in 


on the top of a range, under no condition does their efficiency run 
much above 50 per cent. If it were possible to permanently place 
standard vessels on the top of a gas range much higher efficiency 
might be expected, for then the burners would be arranged to do 
specific work. While the top burners are arranged as at present, the 
accompanying test will show their efficiency under good working con- 
ditions, and is much to be preferred to either the test by evaporation 
or by raising the temperature of a certain quantity of water a known 
amount in an ordinary vessel, as the condition established by this test 
may be maintained as long as necessary to check the results obtained. 
The oven also is required to be used for numerous purposes, such as 
the baking of a light cake, requiring a temperature of less than 300°, 
or a batch of biscuit, requiring a temperature 100° higher. Then, 
also, many people will use their ovens for roasting, though our modern 
cooks prefer to use the broiler, and, of course, where the ovens are 
used for this purpose a still higher temperature is at times desirable. 
Owing to these various requirements, it would be difficult to make a 
standard apparatus for determining the actual efficiency of a gas oven. 
Consequently, in this case comparative tests which are very simple will 
be used, and as far as gas companies are concerned quite sufficient. 
All the heat of the gas, when nothing is removed from the oven, must 
eventually pass out by the flue or by radiation. If each of these losses 
is determined, the manufacturer may readily find where an improve- 
ment is possible. The methods of determining the total flue loss, and 
also that loss which is occasioned only by over-ventilation, that is, the 
heat which is carried out by the air passing through the oven which is 
not necessary to support combustion, are both described elsewhere. 

To determine the relative value of insulating material used to prevent 
radiation, a very simple and effective method is to place say 25 pounds 
of loosely coiled copper wire on the lower rack in the oven, by lighting 
the oven burner bring the temperature somewhat above 600° then turn 
out the fire, close the flue and take successive readings of the tempera- 
ture of the oven by a thermometer, the bulb of which is in the interior, 
and the graduations or stem outside the oven where it may be read. 
The curve of this fall in temperature, when compared with curves 
made under similar conditions, but in other ovens or with other insu- 
lating material, will retdily show which is superior. 

In making an oven the object sought is an inclosed air space highly 
and evenly heated. It is apparent that a very thin wall of iron would 
not keep the temperature of the inclosure as high as a heavy wall of 
non-conducting material with the same supply of heat, and if an ex- 
cessively large flue with heavy draft were used a lower temperature 
would be obtained than with a flue of just sufficient size and with just 
the draft necessary to carry off the products of combustion. Is there 


the meter, making it possible to estimate readings to hundredths of a} not room for improvement here? 

foot. The water supply is the same as for the circulating heaters. Aj} The broiler, the work of which can be duplicated in no other domes- 
thermometer is placed in the water supply pipe near the heater, and atic appliance, is usually arranged in such a way that one is led to 
special cock, such as that shown for circulating heaters, is used to con- | suspect that the designers are not cooks. 

trol the rate of flow, unless a good valve is supplied by the maker at-| How it was ever possible to induce a lady, and more than half the 
tached to the heater. Another thermometer is placed in the outlet] ranges are used by the lady, to getdown on all-fours and watch a piece 
pipe, trapped as shown in the figure, and the water caught as before| of meat broil is hard to understand. But they do it, and they will con- 
and weighed. Those heaters having automatic controlling devices|tinue to do it, so long as their delicious steaks and chops cannot be 
should have them cut out or removed during the tests. A flue is sup-|duplicated in a more convenient manner. It is no wonder she has 
plied, the top of which is 6 feet above the burner. The first test is to} given the elevated broiler such a hearty welcome. Theside broiler has 
determine the efficiency of the heater at maximum consumption of gas, | not been overlooked, but slight investigation will show that a majority 
and with the flow of water adjusted so that a 50° rise in temperature is|]of them go to houses where help do the cooking. The work of the 
obtained. Similar test is then made for each multiple of 5 feet gas con-| broiler, or some broilers, could hardly be improved, but the efficiency 
sumption down to 20 feet, with a 50° rise in the temperature of the] is very low; in fact, lower than any other part of the range. Again, 
water in each case. Then, with the same rates of gas consumption as| there is evidently room for improvement. 

before, a similar set of tests is made, except that the water is drawn off | Method of Testing Top Burners of a Range.—The top burner may be 
at a temperature of 120° in each case. By plotting curves of the re-| tested in two ways; the simpler and less accurate is to evaporate water 
sults obtained from each test it will be readily apparent, when the re-| over the burners, On account of the variation of the boiling point, due 
quirements of a particular case are known, which heater should be|to changes of atmospheric pressure, the impurities in the water, and the 


supplied. 
Discussion OF GAS RANGES. 


fact that much of the work of the top burners is bringing water to the 
boil, make it a rather doubtful test of actual efficiency, and tests by this 


The very large number of gas ranges which are at present in use is method are usually several per cent. below the results obtained by the 
su‘licient indication that they have generally met with public ap-| following method, which we recommend. 
proval, and there is no doubt that, compared with other methods of| Fig. 8 shows a copper pan, 10 inches in diameter and 8 inches high, 
cooking, the gas range has no rival. Nevertheless, every gas manager | containing a concentric pan which is inches high, 9 inches in diameter, 
k.ows that gas is not the most economical fuel, and this is the only hermetically closed top and bottom, and supported 4 inch from the bot- 
reason for the gas range not being adopted by every individual situated | tom and sides of the larger pan by slender supports. 


where gas can be obtained. This being the case, it would seem en 


S 


-| The purpose of the inner pan is to displace a quantity of water and 


ely to the gas companies’ interests to make a gas range as economical thus cut down the thermal capacity of the apparatus. Four inches 
possible. There is no doubt that, where any gas apparatus is used} from the bottom of the outer pan is an overflow, arranged as shown, 
a variety of purposes, it is difficult to obtain high efficiency for}in such manner that the overflow water will have to pass through a 


each purpose, and this is probably the reason for the low efficiency of | U-trap containing a thermometer before exit. The overflow opening 





a gas range. 


For instance, though we have 3 different sizes of burners 'should be rectangular and 1 inch wide, and the opening for the hose 
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Fig. S.—Appliance for Testing Top Burners, ; 


connection should be about + inch lower so that the level of the water 
in the pan will remain at practically 4 inches. The water is supplied 
from a constant head, of known temperature, the manner shown being 
convenient, and the overflow is caught and weighed. The test is made 

by allowing a small quantity of water to flow through the pan and the 
* burner lighted at full consumption of gas under 2 inches pressure, 
then the flow of water is adjusted so that a 50° rise in temperature is 
obtained. When conditions have become constant a convenient 
quantity of water is weighed off and the amount of gas used while the 
water is being collected is noted. The heat units collected by the water 
divided by the total B. T. U.’s in the gas measured will give the effi- 
ciency of the burner under good working conditions. 

Method of Testing Range Ovens.—To avoid complicated or trouble- 
some methods necessary to determine actual efficiency, a deviation is 
here permitted and a comparison of the ovens only is made, A stem 
thermometer, registering to 600° F., is inserted through a hole in the top 
of the oven as near to the center as possible. 

Asbestos paper may be put around the stem of the thermometer and 
then dried in any shape necessary to best support the thermometer. 
Tests are made starting with 10 feet for every multiple of 5 feet to the 
maximum flow, as follows: The gas is adjusted to the desired rate of 
flow without being lighted; then shut off by another cock—there is al- 
ways one back of the meter—so that the adjustment will not be changed 
and given time to clear from the appliance. It is then lighted and 
readings of temperature taken each minute to get the curve of rise until 
the maximum temperature is reached. A comparison of the results ob- 
tained from each oven will readily show which is superior. If it is 
desirable to know the flue loss, see the article on that subject. 

Method of Testing Range Broilers.—The efficiency of a range broiler 
is determined by the apparatus illustrated in Fig. 9. It consists of a 
flat closed copper pan, 10 inches in diameter, 1 inch thick, closed tight 
top and bottom, and with a parting diaphragm of copper half way be- 
tween the heads, with small perforations near its periphery. The water 
is supplied from a constant head of known temperature through a }-inch 
brass tube to near the center of the lower chamber; it will spread pass- 
ing to the upper chamber through the holes near the circumference of 
the parting diaphragm and then to the center of the upper chamber, 
from which it is drawn down and out by another }-inch tube extend- 
ing up from below through the lower chamber and almost touching the 
upper cover. 

A slight pressure of water on the inside of the pan will raise the 
upper cover in the center sufficiently to allow the necessary amount of 
water to pass out, and the slight rise in the center will cause the water, 
from all sides, to flow into the center, provided it is placed perfectly 
level. The top of the pan should be just 2 inches below the bottom of 
the flame, and must be central, otherwise, in the broiler. The upper 
side of the pan must be a dead hlack, readily obtained with a coat of 




































































Fig. 9.—Method of Testing Range Broiler. 


lampblack mixed with spirits of turpentine, and laid on evenly. The 
door of the broiler is left open and a door of sheet iron made to [fit in 
its place, as shown. This door must give the same insulation and 
ventilation which the original door had. The water supply and return 
are brought through this door and its temperature determined at |oth 
these places. The appliance for determining the temperature of the 
broiler overflow is shown in Fig. 10, while the supply may be the 





















































Fig. } @.—Broiler Overfiow. 


same as for the top burner tests and the temperature obtained in the 
same way as shown in the illustration of the appliance for testing top 
burners. ‘ . 
Flue Loss.—There is a great difference in the amount of heat lost !2 
the flues of different appliances, the loss in water heaters being ‘ ery 
much less than that of a range, but there is great over-ventilation ” 
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all. The method of determining the total loss in the flue and the loss 
due to over-ventilation is each given, and it will certainly be found 
wor.a the while of any manufacturer to become familiar with them. 
Tl: gas company is not particularly interested in knowing where the 


s occur in an appliance, they only wish to know which one gives 

iighest efficiency. 
ie Total Loss in the Flue.—The total loss in the flue consists of the 
hea! carried otf by the flue gases due to their increased temperature 
over that of the room and the service gas, by the latent heat of the 
water vapor formed by the combustion of the hydrogen in the gas, and 
its rise in temperature. The following method will show what per 
cent. of the total heat in the gas passes out of the flue: 


Krom an analysis of the service gas determine the total hydrogen (H) 
and carbon (C) in 1 foot of this gas by weight of 32° and 30 inches. 
Analyze the flue gas with an Orsat apparatus, a description of which 
follows, and find the per cent. by volume of carbon dioxide (CO,), 
oxygen (O) and nitrogen (N) contained in it. Then assume a sample 
of 100 cubic feet of this flue gas. Multiply the per cent. of CO, in the 
flue gas, which may now be called feet by .12267, which is its weight 
per cubic foot under the assumed conditions of 32° F., and 30 inches 
barometric pressure. Then three-elevenths of this product will be the 
weight of C in the assumed sample. This weight of C just found, 
divided by the weight of C in 1 foot of the service gas, will give the 
number of feet service gas proportional to the flue gas sample. Hav- 
ing now a known number of feet of service gas, this quantity, divided 


los 
the 


f by the weight of H in 1 foot of service gas, will give the weight of the 
H in the flue gas sample of 100 cubic feet. 
Nine times this weight of H just found will give the weight of water 
(H,O) vapor which passed the flue during the sample. The weight of 
The H,0 vapor, times its specific heat, which is .48 approximately, times the 
t in difference in temperature between the flue and the boiling point of 
and water at the particular location where the test is made (sea level 212’, 
urn and Denver 202°), plus the weight of H,O vapor, times the latent heat 
oth of water for the barometric pressure of that location. This latent heat 
the for sea level is 965.7, while for Denver it is 972.9, which shows the pos- 
the 


sible variation (the table on page 663 of Kent’s Engineers’ Pocketbook 
will give the required data), plus the weight of H,O vapor, times the 
difference in temperature between the room and the boiling point of 
water (times the specific heat of water which is 1), will give the total 
B.T.U.’s. of heat lost in the water vapor or steam, 

The CO, found by the Orsat, times the weight of 1 cubic foot, as 
before, .12267 times its specific heat, which is .217 times the difference 
in temperature between the room and the flue, will give the heat carried 
off by this gas. 

The O and N are then treated in the same way, the O times .08921, 
times .21751 (its specific heat), times the difference in temperature between 
the room and flue and the N times .07831, times .2438 (its specific heat), 
times the same difference in temperature. The sum of the heat lost by 
the H,O vapor, the CO,, the O and the N will give the total B.T.U.’s 
carried off by the flue gases. And the B.T.U.’s lost in the flue gases 
divided by the total B.T.U.’s in the service gas proportional to the 
sample as found in paragraph 5 will give the percentage of heat lost in 
the flue. 

FORMUL FOR DETERMINING THR TOTAL FLUE Loss. 


Let H = Wt. of Hi in one foot of service gas. 


“ 


= bd 


‘* CO, = Per cent. by volume of CO, in flue gas analysis, 


N 


any 


sé 


‘t= Temperature of the room. 
‘te ‘© flue. 
‘P= at which water boils at that location. 

‘ L= Latent heat of vaporization of water at that location. 

‘ V =Calorific value of 1 foot of service gas at 32° 30 minutes. 


(1445292 (t! + T) + 301104L + 301104 (T — t) CO, 


“ “ec “ “ce sé “6 


“ 





+ (.026619 CO, + 


0194 O + .01909 N) (t' — t) C 


H 
2033456 CO,V 
H 
= per cent. of total heat in the gas, which is lost in the flue. 


1 the !/ue Loss Due to Over-Ventilation.—In every gas appliance a cer- 


» to tai. amount of air must be admitted to support combustion, further, in 
> P . . . . 

very case more air is admitted than is theoretically necessary for this 
yst iD puroose. This air enters at the temperature of the room and leaves at 
very the © much higher temperature of the flue. 
ou in ‘ppose a case of 200 rise, which is common, and every pound of 


air will carry off about 47} B. T. U’s. of heat. This is the loss due to 
over-ventilation and the object is to determine what proportion this is 
of the total heat, which the gas was capable of developing. To make 
this determination it is necessary to know what proportion the service 
gas was to the sample of flue gas. That is, how much service 
gas was burned during the passage of a given sample of flue gas, and 
an analysis will not show this. A simple way of making this deter- 
mination is illustrated in Fig. 11, entitled ‘‘ Test for CO,.” _ The ap- 
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paratus consists of a test meter, a Welsbach lamp without a mantle, 
and a gasometer of several cubic feet capacity. The gas is measured 
by the meter and burned in the lamp, the products of combustion be- 
ing conveyed into the gasometer by suction through a pipe making 
close connection by a tin cone or funnel with the chimney of the lamp. 
A suction of about 3 inches is produced in the gasometer by balance 
weights and is then controlled by a cock in the flue » pipe so that a 
natural flame is produced. 

The exact capacity of the gasometer should be determined by filling 
it with air drawn through the meter in the same way the flue gas is 
taken in and with the same suction to start and stop with that is used 
in the experiment. One and a half or 2 inches will be found con- 
venient. The gasometer being filled with flue gas, or products of 
combustion, and its total capacity or cubical contents known, an 
analysis by an Orsat is made of a sample of the contents and the per- 
centage of carbon dioxide determined, and from this is computed the 
total volume of CO, in the gasometer. 

The meter will show the amount of gas used to make this quantity 
of CO, from which the amount of O®, formed by the combustion of 
1 foot cf service gas may be determined. Or this can be computed 
from an analysis of the service gas, but is not apt to be so accurate, 
This quantity will not usually vary materially from day to day, so 
that if accurate results are once obtained, they may be used until some 
change occurs in the service gas. The over-ventilation loss may be 
found. 

With an Orsat apparatus the per cent. of carbon dioxide and oxygen 
in the flue gases is determined, for convenience assume these figures to 
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Fig. 11.—Test for COg. 
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be cubic feet. The CO, is then divided by the amount of CO, found by 
the experiment to be formed by the combustion of 1 foot of service gas, 
which will give the number of feet of service gas proportional toa 
sample of 100 cubic feet of the flue gas, and this quantity multiplied 
by the calorific value of the service gas will give the total heat supplied 
during the passage of such a sample. The oxygen found by the 
analysts is then multiplied by .0926 a constant, and by the difference 
in temperature between the room and flue, which will give the total 
heat carried off by the excess air. The heat lost divided by the total 
heat supplied will give the per cent. of loss due to over ventilation. 

To Determine Per Cent. of Over-Ventilation.— Loss not being con- 
sidered, the per cent. of over-ventilation may be determined as follows: 
Make a flue gas analysis by volume with an Orsat for CO,, O and by 
deduction N. In the proportion N : O :: 79.3 : 20.7 substitute the per 
cent. of N found by the analysis and solve for O. From this value for 
O deduct the value for O as found by the analysis, which was the free 
or excess O, and the result will be the O used for combustion. The 
free O divided by the O used will give the per cent. of over-ventilation. 


THE Gas ANALYSIS WITH ORSAT APPARATUS. 


The products of combustion from gas appliances may be readily 
analyzed by means of an Orsat apparatus, many modifications of which 
are on the market. A description of one type, however, will suffice. 
The method is to take a sample of known volume and, by bringing it 
successfully in contact with absorbents of the different constituent gases, 
determine by the volume remaining how much was removed in each 
case, and consequently the per cent. by volume of the different gases, 
The apparatus, illustrated in Fig. 12, consists of a measuring burette A 
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Fig. 1'2.—Orsat Apparatus. 


with a capacity of 100 cubic centimeters, one end of which is contracted 
so that the graduations may be separated sufficiently to be legible to 
tenths of cubic cm., the whole scale extending through about 35 c.c. 
The burette is water jacketed so that the gas sample will readily reach 
the temperature of the room. A rubber hose makes connection between 
a leveling bottle, L, of about 200 c.c. capacity, and with a low side hose 
connection as shown, and the lower end of the burette. This bottle is 
about # filled with water containing some salt, and by raising or lower- 
ing it gas is forced from or drawn into the burette by the water. The 
reagents are contained in 3 double bulbs, B, C and D, the bottoms of 
which connect with s:milar bulbs directly behind. The top ends of the 
front bulbs connect by capillary glass tubes and a 5-way cock with the 
burette, and another tube is arranged by which the sample of gas may 
be drawn in or expelled. The top ends of the back bulbs connect with 
a small bag FE, which at first is filled with air. The object is to use the 
same air to fill the back bulbs each time the reagents are drawn irito 
the front bulbs; in this way the oxygen is soon removed from the small 
bag, leaving only nitrogen (a neutral gas) in contact with the absorb- 


ents, thus prolonging their life. For collecting the gas sample, 
aspirator, G, and a rubber bag, H, witha short length of hose attach; |. 
are convenient. The sample of gas is taken from near the center of | 
flue and close to the appliance, to avoid errors from infiltration of 

at the joints, and is forced into the sample bag by means of the as 
ratar, a pinch cock, J, being used to retain the gas. The bag should 
deflated by rolling it up and again inflated several times before asam)) 
is retained to insure one free from the former contents of the bag. 1 
best means of procuring the flue gas sample is to use 2 gas pillars, wi:); 
the lava tips removed, one placed inside, the other outside the flue pip». 
a close nipple connecting them through a well-fitting hole in the pipe, 
so that they clamp it tightly. The absorbing reagents are as follows 

For carbon dioxide: Bulb B; a 16 per cent. solution of causiic 
potash (KOH) made by dissolving 16 grams in 84 c.c. of distilled water. 
For oxygen: Bulb C; an alkaline solution of pyrogallic acid (Cé1{3 
(OH)3). Dissolve 20 grams of pyrogallic acid in 100 c.c. of water. 
When about to use mix some of this solution with its own.volume of 
the potash solution. For carbon monoxide: Bulb D; a strongly acid 
solution of cuprous chloride. Dissolve 15 grams of the red oxide of 
copper (CU,O) in 100 c.c. of strong hydrochloric acid, specific gravity, 
1.19. Keep this solution in a glass stoppered bottle with scraps of 
metallic copper, and keep pieces of clean copper wire in the absorption 
bulb with it. 

The reagents are applied in the order given, the analysis being con 
ducted as follows: The reagents are drawn up to the marks on the 
capillary tubes above the bulbs, then all the air is expelled from the 
burette by raising the leveling bottle and filling with water to the 
mark on the capillary above it. Then the sample bag is attached and 
the burette filled with gas by lowering the bottle, Z. This sample is 
expelled, the bag being disconnected, as it contains the former contents 
of the long capillary tube and connections, and a new sample is drawn 
into the burette, filling it to about 4 inch below the zero on the scale. 
The cock Fis then closed and the sample allowed to reach the tempera- 
ture of the burette, which is, of course, the same as the room. Set the 
leveling bottle on top of the case as shown, and pinch the cock JJ suf- 
ficiently to compress the gas in the burette slightly, then open the cock 
F to the air and carefully admit enough more water, by means of the 
pinch cock J, to raise its level exactly to zero, then at once close F’, 
when the burette will contain exactly 100 c.c. of the flue gas at atmo- 
spheric pressure and the temperature of the room, so that any change 
of volume may be assumed to be caused by the action of the reagents. 
The 5-way cock F, is then turned to the KOH bulb B, and all the gas 
forced into it by raising the leveling bottle, being careful that no water 
follows the gas over. After a few minutes lower the bottle and draw 
the gas back until the KOH reaches the mark on the capillary. Re- 
peat this 2 or 3 times and then take a reading with the leveling bottle 
held so that the water level in it is the same as in the burette with the 
pinch cock J open and F' closed. Force the gas once more into B and 
let it stand, then bring it back and if the reading is the same as at first 
observing, say 10, it indicates that 10 c. c. of CO, were absorbed ani 
therefore,,the sample contained 10 per cent. of CO,. Ifthe reading 
differed from the first, repeat until the reading become constant. Then 
the remainder of the gas is forced into bulbs C and D, successively in 
exactly the same manner, except that as O and CO are more difficu|t 
of absorption than CO, more time must be allowed the gas in contact 
with the absorbents. After bringing the gas out of the cuprous 
chloride solution bulb D, always pass it once or twice into the KO! 
bulb B, before taking a reading to remove gas evolved there. 

If we obtain readings of 7, 15, 19 successively, it indicates that the 
sample of gas contained 7 per cent. CO,, 15.7-8 per cent. O, 19,15 = 4 
per cent. CO, The rest is nitrogen, 100 — 19 = 81 per cent N, 

These results are in per cent. by volume, and if the per cent. by 
weight is required, multiply the per cent. by volume of the constituent 
gases by their respective densities, and divide each product by the sum 


of all the products. These densities may be taken as follows: Air be- 
ing 1, CO, is 1.520; CO is .967; O, 1.105; N, .970, 








Light and Illumination.—No. I. 


onenitiiiicess 
[A paper read before the New York Section, December meeting, Illumi- 
nating Engineering Society, by Dk. CHARLES P, STEINMETZ. } 

Compared with other branches of engineering, as the transformation 
of electrical power into mechanical power in the electric motor, or the 
transformation of chemical into mechanical energy in the steam engine, 
we are at a disadvantage when dealing with light and illumination, 
because we have not to do strictly with a problem of physics, but are on 
the borderland between applied ‘physics—that is, engineering and phys- 
iology. Light is not a physical quantity, but is the physiological effect 
exerted on the human eye by certain radiations. There are different 





forms of energy, all convertible into each other, as magnetic energy, 
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electric energy, heat energy, mechanical momentum, radiant energy, | to produce anywhere near the same intensity of radiation as higher 
ete, The latter, radiant energy, is a vibratory motion of a hypothetical | frequencies. 

medit.m, the ether, which vibration is transmitted or propagated at a| So, also,when speaking of ultraviolet, or high frequency radiations, 
velocty something like 186,000 miles per second. It isa transverse|}such as chemical rays, that does not mean they have a distinctive 


vibration, differing from the vibratory energy of sound in this.respect, 
that tie sound waves are longitudinal—that is, the vibration is in the 
direction of the beam, while the vibration of radiation is transverse. 
Radiant energy can be derived from other forms of energy, for instance, 
from heat energy, by raising a body to a high temperature. Then the 
heat energy is converted into radiation and issues from the heated body, 
as, for instance, an incandescent lamp filament, as a group of radiations 
of different wave lengths—i. e., different frequencies. All frequencies 
appear from very low frequencies, that is, only a few millions of cycles 
per second, up to many times higher frequencies. If desired, much 
lower frequencies in electro-magnetic waves may be produced, such as 
the radiations sent out by an oscillating or an alternating current; but 
the radiations which are given by heated bodies are all of extremely 
high frequency as compared with the customary frequencies of electric 
currents, At the same time they cover a very wide range of frequen- 
cies, many octaves, and from all this group of radiations, of all frequen- 
cies, somewhat less than 1 octave can be perceived by the human eye 
as light. 

Light, therefore, is the physiological effect exerted upon the human 
eye by radiations within a certain narrow range of frequency. Fre- 
quencies lower than these, as well as those higher, are invisible. Those 
frequencies lower than the visible ones are called radiant heat. The 
higher ones are known as chemical rays. These terms, however, are 
misleading, and there is no distinction in character between radiations 
of different frequency. There are no heat rays differing from light 
rays or chemical rays. Any form of energy when destroyed gives rise 
toan exactly equivalent amount of some other form of energy. If, 
therefore, radiant energy is destroyed by intercepting the beam by in- 
terposing an opaque body in its path, then the energy of radiation is 
converted into some other form of energy, usually into heat. Any 
radiation when absorbed produces heat, and the amount of heat pro- 
duced merely represents the amount of energy which was contained in 
the radiation, If the radiation contains a very large amount of energy, 
the heat developed by intercepting it may be sufficient to be felt by 
putting the hand in the beam. If the amount of energy is less, it may 
not be possible to feel it, though with a sensitive instrument, such as a 
bolometer, it may be possible to measure the heat. All radiations, 
therefore are convertible into heat, the visible light waves as well as 
the invisible ultraviolet rays, and the usually more powerful long 
infrared rays; but none of the radiations can be called heat, any more 
than the mechanical momemtum of a flywheel is heat, because, when 
destroyed, it produces heat. 

Considering the infinite range of radiation issuing from heated 
bodies, it is found those rays which are of frequency lower than the 
visible rays will be felt as heat, because they contain a large amount 
ofenergy. The rays which are visible represent very little energy, 
and therefore they do not give as much heat. For instance, in the 
case of a hot steam boiler, although it sends out no light, the radiation 
from it can be felt by the heat which it produces when intercepted by 
the hand held near it. The radiation which issues as green light from 
the mercury cannot be felt as heat merely because the energy of this 
radiation is less than the amount of energy in the radiation from a hot 
boiler; but, while it is less, it happens to be of that frequency which 
affects the eye and is visible. It results from this that when one speaks 
ofcold light, it is not meant that it is different from hot light; from 
the light, for instance, given by a hot coal fire, where the radiation is 
felt as heat; it merely means that what is usually called cold light, as, 
for instance, the light of the firefly is radiation containing to a very 
larg extent rays of the visible frequencies and not much energy out- 
side of the visible range; i. e., containing very little total energy, so 
that the energy when converted into heat cannot be felt easily, but 
requires more delicate methods of determination. On the other hand, 
4 very inefficient light, as a coal fire for instance, which gives most of 
ils euergy as invisible radiations of low frequency, and very little as 


Visibic, can be felt by the heat produced by the interception of the 
"ays, which are mainly the energetic low frequency rays. As stated, 
there is no essential difference between so-called heat waves and light 
Waves, but any radiation can be converted into other forms of energy, 
‘he so-called chemical rays of ultraviolet light, the x-ray, as well as 
infra ved and the visible rays, and when converted into heat can be de- 
lected as such. Now it just happens that most of the available means 
: pr \ucing radiant energy give high intensities of radiation for low 
eq 


ucies only, the invisible infra red rays, but it is not now possible 


character in producing chemical action. Any form of energy can be 
converted, if one knows how, intochemical energy; the long ultra red 
waves just as well as the short ultraviolet waves. It just happens that 
those chemical compounds which are easily split up by radiant energy, 
such as silver salts or salts of gold and platinum, are especially 
affected by the ultraviolet and violet rays. For this reason, the chem- 
ical action of these rays is more noticeable than the other rays. There 
may, however, be some feature in the constitution of matter, which 
accounts for the high chemical action of the ultra-violet and violet rays. 
It is obvious if the radiations are intercepted and destroyed and their 
energy converted intoother forms of energy, if the energy is only high 
enough, a high temperature results, and so high chemical action is 
produced by the mere effect of temperature. But there may be a chem- 
ical effect by what probably is some kind of resonance phenomenon. 
The particles of a body, atoms or molecules, must have some rate of 
vibration of their own. If, then, a ray of radiation impinges upon 
them which is of a frequency of the same magnitude as the inherent 
rate of vibration of the atom, by resonance this vibration of the atom 
must rapidly increase in intensity until the atom breaks away from the 
others, or the molecule breaks up; that is, the chemical combination is 
split up. The inherent frequency of oscillation of the atom seems to be 
about of the same magnitude as the visible radiations, or rather a little 
higher; that is, if the atoms are left to vibrate freely, as under the in- 
fluence of an electric current in the arc, then radiations of the frequency 
inherent to the atom are given off. The general tendency is toward the 
violet or short wave end of thespectrum. If one assumes that the mass of 
the silver atom is such as to give a rate of vibration in the range of the 
violet and ultraviolet, it is easy to understand that a radiation of this 
frequency will split up the silver salt by increasing the vibration of the 
atom through resonance, and that shorter or longer waves will have no 
effect, or one much less. So it may be a mere incident that those chem- 
ical compounds on which the chemical action of radiation is marked 
just happen to be sensitive to the violet end of the spectrum: It is in- 
deed a fact that other chemical changes are brought about by radiant 
energy, asthe formation of ozone from oxygen, which is the splitting 
up of the oxygen molecule and the forming of the ozone molecule from 
the atoms and does not take place in the violet or ultraviolet, but re 
quires frequencies much higher, about the highest frequencies which 
the mercury arc gives at low temperature. Possibly, since the oxygen 
atom is so much lighter than the silver atom, its frequency of vibration 
is much higher; which means that resonance effects and destruction of 
the molecules take place only with a much shorter wave length of 
radiation. 

Inversely, it seems that those frequencies which are chemically active 
in organic life, which give the energy absorbed from radiation by 
plants and bring about the chemical activity utilized in building up the 
growth of vegetation, are at the red end of the spectrum, not at the 
violet end. It appears that the red and infrared rays produce growth 
of plants and the chemical activity called life, while the violet and 
ultraviolet rays kill. Even this can be understood if the chemical 
activity is considered as a resonance phenomenon, because the meta- 
bolism of protoplasm, which is called life, is based on the existence of 
unstable structures of carbon compounds. Here it is not atoms which 
are combining with each other, but groups, chain and ring formations, 
which are of larger mass and therefore have a lower rate of vibration, 
and so should be expected to respond to lower frequencies or to red 
light, as indeed seems to be the case. The violet and ultraviolet lights 
do not split up the organic matter into groups, which recombine to form 
complex bodies, and so represent the changes called life; but due to 
their higher frequencies, resonance occurs with the atoms, and the or- 
ganic compound splits up into atoms and so disintegrates, which means 
death. 

Thus it can be understood that the chemical activity of different radia- 
tions may be different, the chemical activity of long rays give life to 
vegetation and the short waves death; one splits the compounds up into 
carbon groups and the other carries destruction down to the atom. 

Thus, the popular distinction between heat waves, chemical waves, 
light waves, is not a physical distinction, as all are radiant energy of 
the same character and differ merely in wave length. The visible 
range is somewhat less than 1 octave rather at the upper end, at the 
higher frequencies which are difficult to produce. 

The problem of investigating and dealing with light is dificult for 





the engineer, because it is not a physical quantity which can be meas- 
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be cubic feet. The CO, is then divided by the amount of CO, found by 
the experiment to be formed by the combustion of 1 foot of service gas, 
which will give the number of feet of service gas proportional to a 
sample of 100 cubic feet of the flue gas, and this quantity multiplied 
by the calorific value of the service gas will give the total heat supplied 
during the passage of such a sample. The oxygen found by the 
analysts is then multiplied by .0926 a constant, and by the difference 
in temperature between the room and flue, which will give the total 
heat carried off by the excess air. The heat lost divided by the total 
heat supplied will give the per cent. of loss due to over ventilation. 

To Determine Per Cent. of Over-Ventilation.— Loss not being con- 
sidered, the per cent. of over-ventilation may be determined as follows: 
Make a flue gas analysis by volume with an Orsat for CO,, O and by 
deduction N. In the proportion N : O :: 79.3 : 20.7 substitute the per 
cent. of N found by the analysis and solve for O. From this value for 
O deduct the value for O as found by the analysis, which was the free 
or excess O, and the result will be the O used for combustion. The 
free O divided by the O used will give the per cent. of over-ventilation. 


THE Gas ANALYSIS WITH ORSAT APPARATUS. 


The products of combustion from gas appliances may be readily 
analyzed by means of an Orsat apparatus, many modifications of which 
are on the market. A description of one type, however, will suffice. 
The method is to take a sample of known volume and, by bringing it 
successfully in contact with absorbents of the different constituent gases, 
determine by the volume remaining how much was removed in each 
case, and consequently the per cent. by volume of the different gases, 
The apparatus, illustrated in Fig. 12, consists of a measuring burette A 
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Fig. I'2.—Orsat Apparatus. 


with a capacity of 100 cubic centimeters, one end of which is contracted 
so that the graduations may be separated sufficiently to be legible to 
tenths of cubic cm., the whole scale extending through about 35 c.c. 
The burette is water jacketed so that the gas sample will readily reach 
the temperature of the room. A rubber hose makes connection between 
a leveling bottle, L, of about 200 c.c. capacity, and with a low side hose 
connection as shown, and the lower end of the burette. This bottle is 
about 4 filled with water containing some salt, and by raising or lower- 
ing it gas is forced from or drawn into the burette by the water. The 
reagents are contained in 3 double bulbs, B, C and D, the bottoms of 
which connect with s:milar bulbs directly behind. Thetop ends of the 
front bulbs connect by capillary glass tubes and a 5-way cock with the 
burette, and another tube is arranged by which the sample of gas may 
be drawn in or expelled. The top ends of the back bulbs connect with 
a small bag F, which at first is filled with air. The object is to use the 
same air to fill the back bulbs each time the reagents are drawn into 
the front bulbs; in this way the oxygen is soon removed from the small 
bag, leaving only nitrogen (a neutral gas) in contact with the absorb- 


ents, thus prolonging their life. For collecting the gas sample, 
aspirator, G, and a rubber bag, H, witha short length of hose attach: 
are convenient. The sample of gas is taken from near the center of t 
flue and close to the appliance, to avoid errors from infiltration of a 
at the joints, and is forced into the sample bag by means of the as; 
ratar, a pinch cock, J, being used to retain the gas. The bag should 
deflated by rolling it up and again inflated several times before a sam) 
is retained to insure one free from the former contents of the bag. TT 
best means of procuring the flue gas sample is to use 2 gas pillars, wit 
the lava tips removed, one placed inside, the other outside the flue pip: 
a close nipple connecting them through a well-fitting hole in the pip: 
so that they clamp it tightly. The absorbing reagents are as follows 

For carbon dioxide: Bulb B; a 16 per cent. solution of caust 
potash (KOH) made by dissolving 16 grams in 84 c.c. of distilled wate: 
For oxygen: Bulb C; an alkaline solution of pyrogallic acid (C6H: 
(OH)3). Dissolve 20 grams of pyrogallic acid in 100 c.c. of wate: 
When about to use mix some of this solution with its own-volume of 
the potash solution. For carbon monoxide: Bulb D; a strongly acid 
solution of cuprous chloride. Dissolve 15 grams of the red oxide of 
copper (CU,0O) in 100 c.c. of strong hydrochloric acid, specific gravity, 
1.19. Keep this solution in a glass stoppered bottle with scraps of 
metallic copper, and keep pieces of clean copper wire in the absorption 
bulb with it. 

The reagents are applied in the order given, the analysis being con 
ducted as follows: The reagents are drawn up to the marks on the 
capillary tubes above the bulbs, then all the air is expelled from the 
burette by raising the leveling bottle and filling with water to the 
mark on the capillary above it. Then the sample bag is attached and 
the burette filled with gas by lowering the bottle, Z. This sample is 
expelled, the bag being disconnected, as it contains the former contents 
of the long capillary tube and connections, and a new sample is drawn 
into the burette, filling it to about 4 inch below the zero on the scale. 
The cock F' is then closed and the sample allowed to reach the tempera- 
ture of the burette, which is, of course, the same asthe room. Set the 
leveling bottle on top of the case as shown, and pinch the cock J suf- 
ficiently to compress the gas in the burette slightly, then open the cock 
F to the air and_carefully admit enough more water, by means of the 
pinch cock J, to raise its level exactly to zero, then at once close F’, 
when the burette will contain exactly 100 c.c. of the flue gas at atmo- 
spheric pressure and the temperature of the room, so that any change 
of volume may be assumed to be caused by the action of the reagents. 
The 5-way cock F, is then turned to the KOH bulb B, and all the gas 
forced into it by raising the leveling bottle, being careful that no water 
follows the gas over. After a few minutes lower the bottle and draw 
the gas back until the KOH reaches the mark on the capillary. Re- 
peat this 2 or 3 times and then take a reading with the leveling boitle 
held so that the water level in it is the same as in the burette with the 
pinch cock J open and F’ closed. Force the gas once more into B and 
let it stand, then bring it back and if the reading is the same as at first 


observing, say 10, it indicates that 10 c. c. of CO, were absorbed and, 
therefore,,the sample contained 10 per cent. of CO,. Ifthe reading 
differed from the first, repeat until the reading become constant. Then 
the remainder of the gas is forced into bulbs C and D, successively in 
exactly the same manner, except that as O and CO are more difficu|| 
of absorption than CO, more time must be allowed the gas in contact 
with the absorbents. After bringing the gas out of the cuprous 
chloride solution bulb D, always pass it once or twice into the KOH 
bulb B, before taking a reading to remove gas evolved there. 

If we obtain readings of 7, 15, 19 successively, it indicates that the 
sample of gas contained 7 per cent. CO,, 15.7-8 per cent. O, 19.15 = 4 
per cent. CO. The rest is nitrogen, 100 — 19 = 81 per cent N. 

These results are in per cent. by volume, and if the per cent, by 
weight is required, multiply the per cent. by volume of the constituent 
gases by their respective densities, and divide each product by the sum 
of all the products. These densities may be taken as follows: Air be- 
ing 1, CO, is 1.520; CO is .967; O, 1.105; N, .970, 








Light and Illumination.—No. I. 
paces nee 
[A paper read before the New York Section, December meeting, Illumi- 
nating Engineering Society, by Dk. CHARLES P, STEINMETZ. | 
Compared with other branches of engineering, as the transformation 
of electrical power into mechanical power in the electric motor, or th: 
transformation of chemical into mechanical energy in the steam engine, 
we are at a disadvantage when dealing with light and illumination 
because we have not to do strictly with a problem of physics, but are on 
the borderland between applied :physics—that is, engineering and phys- 
iology. Light is not a physical quantity, but is the physiological effec: 





exerted on the human eye by certain radiations. There are different 
forms of energy, all convertible into each other, as magnetic energy, 
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elecivie energy, heat energy, mechanical momentum, radiant energy, 
ete. The latter, radiant energy, is a vibratory motion of a hypothetical 
medium, the ether, which vibration is transmitted or propagated at a 
velocity something like 186,000 miles per second. It is a transverse 
vibration, differing from the vibratory energy of sound in this.respect, 
that the sound waves are longitudinal—that is, the vibration is in the 
direction of the beam, while the vibration of radiation is transverse. 
Radiant energy can be derived from other forms of energy, for instance, 
from heat energy, by raising a body to a high temperature. Then the 
heat energy is converted into radiation and issues from the heated body, 
as, for instance, an incandescent lamp filament, as a group of radiations 
of different wave lengths—7. e., different frequencies. All frequencies 
appear from very low frequencies, that is, only a few millions of cycles 
per second, up to many times higher frequencies. If desired, much 
lower frequencies in electro-magnetic waves may be produced, such as 
the radiations sent out by an oscillating or an alternating current; but 
the radiations which are given by heated bodies are all of extremely 
high frequency as compared with the customary frequencies of electric 
currents, At the same time they cover a very wide range of frequen- 
cies, many octaves, and from all this group of radiations, of all frequen- 
cies, somewhat less than 1 octave can be perceived by the human eye 
as light. 

Light, therefore, is the physiological effect exerted upon the human 
eye by radiations within a certain narrow range of frequency. Fre- 
quencies lower than these, as well as those higher, are invisible. Those 
frequencies lower than the visible ones are called radiant heat. The 
higher ones are known as chemical rays. These terms, however, are 
misleading, and there is no distinction in character between radiations 
of different frequency. There are no heat rays differing from light 
rays or chemical rays. Any form of energy when destroyed gives rise 
toan exactly equivalent amount of some other form of energy. If, 
therefore, radiant energy is destroyed by intercepting the beam by in- 
terposing an opaque body in its path, then the energy of radiation is 
converted into some other form of energy, usually into heat. Any 
radiation when absorbed produces heat, and the amount of heat pro- 
duced merely represents the amount of energy which was contained in 
the radiation. If the radiation contains a very large amount of energy, 
the heat developed by intercepting it may be sufficient to be felt by 
putting the hand in the beam. If the amount of energy is less, it may 
not be possible to feel it, though with a sensitive instrument, such as a 
bolometer, it may be possible to measure the heat. All radiations, 
therefore are convertible into heat, the visible light waves as well as 
the invisible ultraviolet rays, and the usually more powerful long 
infrared rays; but none of the radiations can be called heat, any more 
than the mechanical momemtum of a flywheel is heat, because, when 
destroyed, it produces heat. 

Considering the infinite range of radiation issuing from heated 
bodies, it is found those rays which are of frequency lower than the 
visible rays will be felt as heat, because they contain a large amount 
ofenergy. The rays which are visible represent very little energy, 
and therefore they do not give as much heat. For instance, in the 
case of a hot steam boiler, although it sends out no light, the radiation 
from it can be felt by the heat which it produces when intercepted by 
the hand held near it. The radiation which issues as green light from 
the mereury cannot be felt as heat merely because the energy of this 
radiation is less than the amount of energy in the radiation from a hot 
boiler; but, while it is less, it happens to be of that frequency which 
affects the eye and is visible. It results from this that when one speaks 
of cold light, it is not meant that it is different from hot light; from 
the light, for instance, given by a hot coal fire, where the radiation is 
felt as heat; it merely means that what is usually called cold light, as, 
for instance, the light of the firefly is radiation containing to a very 
large extent rays of the visible frequencies and not much energy out- 
side of the visible range; i. e., containing very little total energy, so 
that the energy when converted into heat cannot be felt easily, but 
requires more delicate methods of determination. On the other hand, 
4 very inefficient light, as a coal fire for instance, which gives most of 
ils energy as invisible radiations of low frequency, and very little as 
Visible, can be felt by the heat produced by the interception of the 
rays, which are mainly the energetic low frequency rays. As stated, 
there is no essential difference between so-called heat waves and light 
Waves, but any radiation can be converted into other forms of energy, 
the so-called chemical rays of ultraviolet light, the x-ray, as well as 
‘nfra red and the visible rays, and when converted into heat can be de- 
tected as such. Now it just happens that most of the available means 
of producing radiant energy give high intensities of radiation for low 


to produce anywhere near the same intensity of radiation as higher 
frequencies. 

So, also,when speaking of ultraviolet, or high frequency radiations, 
such as chemical rays, that does not mean they have a distinctive 
character in producing chemical action. Any form of energy can be 
converted, if one knows how, intochemical energy; the long ultra red 
waves just as well as the short ultraviolet waves. It just happens that 
tttose chemical compounds which are easily split up by radiant energy, 
such as silver salts or salts of gold and platinum, are especially 
affected by the ultraviolet and violet rays. For this reason, the chem- 
ical action of these rays is more noticeable than the other rays. There 
may, however, be some feature in the constitution of matter, which 
accounts for the high chemical action of the ultra-violet and violet rays. 
It is obvious if the radiations are intercepted and destroyed and their 
energy converted intoother forms of energy, if the energy is only high 
enough, a high temperature results, and so high chemical action is 
produced by the mere effect of temperature. But there may be a chem- 
ical effect by what probably is some kind of resonance phenomenon. 
The particles of a body, atoms or molecules, must have some rate of 
vibration of their own. If, then, a ray of radiation impinges upon 
them which is of a frequency of the same magnitude as the inherent 
rate of vibration of the atom, by resonance this vibration of the atom 
must rapidly increase in intensity until the atom breaks away from the 
others, or the molecule breaks up; that is, the chemical combination is 
split up. The inherent frequency of oscillation of the atom seems to be 
about of the same magnitude as the visible radiations, or rather a little 
higher; that is, if the atoms are left to vibrate freely, as under the in- 
fluence of an electric current in the are, then radiations of the frequency 
inherent to the atom are given off. The general tendency is toward the 
violet or short wave end of thespectrum. If one assumes that the mass of 
the silver atom is such as to give a rate of vibration in the range of the 
violet and ultraviolet, it is easy to understand that a radiation of this 
frequency will split up the silver salt by increasing the vibration of the 
atom through resonance, and that shorter or longer waves will have no 
effect, or one much less. So it may be a mere incident that those chem- 
ical compounds on which the chemical action of radiation is marked 
just happen to be sensitive to the violet end of the spectrum: It is in- 
deed a fact that other chemical changes are brought about by radiant 
energy, asthe formation of ozone from oxygen, which is the splitting 
up of the oxygen molecule and the forming of the ozone molecule from 
the atoms and does not take place in the violet or ultraviolet, but re 
quires frequencies much higher, about the highest frequencies which 
the mercury arc gives at low temperature. Possibly, since the oxygen 
atom is so much lighter than the silver atom, its frequency of vibration 
is much higher; which means that resonance effects and destruction of 
the molecules take place only with a much shorter wave length of 
radiation. 

Inversely, it seems that those frequencies which are chemically active 
in organic life, which give the energy absorbed from radiation by 
plants and bring about the chemical activity utilized in building up the 
growth of vegetation, are at the red end of the spectrum, not at the 
violet end. It appears that the red and infra red rays produce growth 
of plants and the chemical activity called life, while the violet and 
ultraviolet rays kill, Even this can be understood if the chemical 
activity is considered as a resonance phenomenon, because the meta- 
bolism of protoplasm, which is called life, is based on the existence of 
unstable structures of carbon compounds. Here it is not atoms which 
are combining with each other, but groups, chain and ring formations, 
which are of larger mass and therefore have a lower rate of vibration, 
and so should be expected to respond to lower frequencies or to red 
light, as indeed seems to be the case. The violet and ultraviolet lights 
do not split up the organic matter into groups, which recombine to form 
complex bodies, and so represent the changes called life; but due to 
their higher frequencies, resonance occurs with the atoms, and the or- 
ganic compound splits up into atoms and so disintegrates, which means 
death. 

Thus it can be understood that the chemical activity of different radia- 
tions may be different, the chemical acti¥ity of long rays give life to 
vegetation and the short waves death; one splits the compounds up into 
carbon groups and the other carries destruction down to the atom. 

Thus, the popular distinction between heat waves, chemical waves, 
light waves, is not a physical distinction, as all are radiant energy of 
the same character and differ merely in wave length. The visible 
range is somewhat less than 1 octave rather at the upper end, at the 
higher frequencies which are difficult to produce. 

The problem of investigating and dealing with light is difficult for 
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ured accurately, as in the case of power or velocity, but it is a phys- 
iological effect. The total energy of radiation from a heated body may, 
indeed, be measured very accurately, but the total energy of radiation 
is not light; only a very small part of it is visible. It is possible to go 
further and split up the total radiation issuing from a hot body, as from 
an incandescent lamp filament, into its different wave lengths of differ- 
ent frequencies, by resolving it into a spectrum by means of a prism, 
and then to collect all of the radiation within the visible range by a lens 
or other means and measure the energy of these radiations. Or, still 
simpler, some medium, such as glass or water, which absorbs the in- 
visible long rays and invisible short rays, and which transmits all, or 
nearly all, of the visible rays, may be interposed in the beam of radia- 
tion. 

In this manner the energy of the visible radiations may easily be 
measured and compared with the total energy radiated. That would 
give a physical measure of the efficiency of the process of producing 
visible radiation, but it would not be a measure of the efficiency of 
producing light, since unfortunately the different wave lengths of the 
visible radiation have very different physiological effects. A given 
amount of energy as visible radiation, giving the effect of green light, 
represents an entirely different amount of light and causes a much 
greater physiological effect than the same amount of energy in rays of 
the wave lengths which give the impression of red light. 

It follows from this that the physiological effect, or light equivalent 
of mechanical energy within the visible range, is a function of the 
wave length and varies with the color. That really is obvious, be- 
cause the energy radiated at low frequencies represents no light what- 
ever and has no physiological equivalent; it is invisible. Coming to 
the visible range, if there is a physiological into the visible range the 
physiological equivalent must pass from effect, that is, light. There- 
fore, in passing from the invisible zero into a finite value, it must 
necessarily pass continuously. At the extreme end of the visible range, 
the light equivalent of energy must be extremely low, and the further 
one goes into the visible range, the greater it is. The maximum is 
reached in the middle of the visible range, in the green and yellow. 
Then it decreases down to zero at the violet end of the visible rays; 
beyond that, at still higher frequencies, the physiological equivalent 
of energy is zero also. Or, inversely, the mechanical equivalent of 
light is a minimum in the middle of the visible range where 1-candle 
power of light represents the lowest amount of energy, and increases 
towards the ends of the spectrum of the visible range, reaching infinity 
at the ends. In other words, the efficiency of light production is a 
function of the wave length, that is, of the color, and is at its maxi- 
mum in the middle of the spectrum, where the same amount of power, 
measured in watts, gives the largest amount of light measured in can- 
dle power. 

Unfortunately, the physiological equivalent of power, or the physio- 
logical effect of light, varies not only with the wave length, but also 
with the absolute intensity. If it be required to compare red, yellow 
and green lights, or any lights of different colors, great difficulties are 
met. Suppose 1-candle power is wanted in light as red, yellow, or 
green. The different colors cannot be compared directly, since there 
is no physical measure of light. Lights are compared with a standard 
lamp, which has a certain color, usually a yellowish white. Lights of 
the same color can be compared exactly. If the color is not much dif- 
ferent, an approximate comparison may still be made; but with widely 
different colors not even an approximate comparison can be made. One 
cannot say when the two sides of the photometer screen, one il]umin- 
ated by green light, the other by red light, are equal in intensity. 
Thus there can be nodirect comparison of different colored lights. It is 
necessary to go one step farther and consider that light is used for 
illumination, is used to see by, and this gives a fair method of com- 
parison; let it be observed at what distances from the two lights, red 
and green, there is the same ease in reading the same print; or, to 
measure more exactly, get the maximum distance at which a certain 
size of print can just be read by each light. At these distances the two 
illuminations are the same, and so the two lights have intensities in- 
versely proportional to the squares of the distances. 
lights of different color can be compared. 

Necessarily, the comparison has not the accuracy of a photometrical 
comparison. This cannot be expected, since physical quantities are 
not compared, but only physiological effects on the eye, and different 
observers may have different personal constants. The eye of the one 
may be more sensitive to green, and the eye of the other to red, and 
therefore the comparisons may be different. However, these individ- 
ual differences are not great, and different observers, even with widely 
different colors of light, do not give results differing much from each 


In this manner 





other; so that a comparison of intensities of different colored 1i; 
and thereby a measurement of the intensity of different colored | 
in candle power, is feasible, by some such method. 

It is found, however, with a green light and a red light, which 
certain distance appear equally brilliant to the eye, when approa: 
the red light appears much brighter than the green, and receded | rom 
the green light appears brighter, and at greater distances the greey 
light may still be fairly bright when the red light is almost invis))le, 
That is, the relative physiological effect of different wave lenvths 
varies, not only with the wave lengths, but also with the absolute jn. 
tensity of illumination, and while throughout the whole range the sen. 
sitivity of the eye for green light is much greater than for red light, 
the difference is far greater for low than for high illuminations, That 
is, the ratio of sensitivity for green compared with that for red js 
greater for faint illuminations than for intense illuminations. If it be 
desired to express lights of different colors in candle power, it seems 
necessary also to give the distance, or the intensity of illumination at 
which the observations were made. In other words, the light from 
the middle and the short wave end of the spectrum gives a better and 
more efficient illumination when the total intensity of illumination js 
low than the long or low frequency rays of red, orange and yellow, 
but the latter colors give a much more brilliant effect at high intensi- 
ties than the same amount of light of shorter wave length. 

This is of importance for the illuminating engineer, because when it 
is desired to get high intensity effects, as in decorative lighting or in 
advertising, better results are given by the low frequency end of the 
spectrum, by orange and yellow light; whereas when a low intensity 
of illumination is satisfactory, as in street lighting, better results are 
given by the short wave end or the middle of the spectrum, by the 
greenish-yellow of the Welsbach gas lamp and the bluish green of the 
mercury lamp. Therefore the white light of the carbon arc gives bet- 
ter results in street lighting than the yellow of the incandescent lamp, 
even at equal intensity of illumination, These features have been of 
small importance until recent years, since the available sources of 
light were all approximately of the same color, varying from orange- 
yellow, to yellow and yellow-white, to white; from the orange-yellow 
color of the gas lamp, kerosene lamp and tallow candle to the yellow 
incandescent lamp, the yellowish white arc, the yellowish white sun- 
light, to the white diffused daylight. This was a fairly limited range. 
It is only in the last few years that illuminants of high efficiency have 
been brought out which give marked and decided color differences and 
are available in units of suitable size and of high efficiency; such, for 
example, are the greenish-yellow Welsbach gas lamp, the bluish green 
mercury lamp, and the orange-yellow flaming arc. Hence these ques- 
tions of color are increasing in importance. 
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Electrolysis of Gas Mains. 
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(By Mr. M. R. Bump, Denver, Col. Prepared for the American (Gas 
Institute, on behalf of the Western Gas Association. } 


In preparing this paper, on a subject that has been so extensively and 
exhaustively discussed before all of the gas and water associations for 
the past 15 years, it has been my aim to reduce to a compact form the 
various views on the subject which are now accepted by gas and water 
engineers. In addition, I have aimed to set forth certain facts that, to 
my knowledge at least, have not received the attention and discussion 
which they merit. 

On the fundamental theory of the electrolytic cell much has already 
been written. The present theory of the electrolytic cell is the deve!op- 
ment of an hypothesis set forth by Clausius, in 1857. When a sa!tis 
dissolved in water, and the slightest electric current is passed through 
the solution, some of the molecules of the salt are broken up to form 
ions, which are atoms, or groups of atoms, which form the basic and 
acid components of the salt. The simplest example is common silt, 
which breaks up into two ions, one of which, the basic ion, is a single 
atom of sodium, the other is the acid ion and is a single atom of 
chlorine. 

If an electric current is passed through a salt solution the basi: 
metallic ions become charged with a positive charge of electricity, 
tend to move toward the negative electrode and discharge their « 
tricity upon it.* As soon as they are discharged, the ions become 
chemical atoms and plate themselves upon the electrode as a met: 
deposit, this action being commonly taken advantage of in the elec 
plating industry. 
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Tue acid ions in the solution become charged with a negative charge 
of e ectricity and tend to move toward the positive electrode of the 
cel! and to discharge upon it. When discharged they likewise become 
chemically free and active, and if the electrode is a meta] that forms a 
sali with the acid ions thus freed the electrode will be broken down to 
form that salt and will thus be carried off into the solution. It is this 
latter reaction that usually takes place when an iron pipe is corroded 
and destroyed by the acid ions in the earth surrounding the pipe. 

The correctness of the theory of electrolytic action has recently been 
challenged by Dr. Louis Kahlenberg, who has gone very extensively 
into the chemistry of the subject and who presents a long list of argu- 
ments based on experiment that apparently disprove the theory. This 
makes little difference to the gas men, for, with the laws worked out, 
he can calculate the effect of the action and that is the point that he is 
interested in. There are two general laws which govern the amount of 
electrolytic action, and with these laws the effect can be determined 
for any particular case. These fundamental laws are as follows: 


i. When an electric current is passed through an electrolyte, the 
quantity of the liquid decomposed; e. g., the amount of electrolytic ac- 
tion, depends upon the amount of electricity, measured in coulombs, 
which passes through the electrolyte and is independent of the size of 
the electrode and of the electric pressure applied. 


2. When equal quantities of electricity are passed through different 
electrolytes, equivalent quantities of the electrolytes are decomposed ; 
e.g, a coulomb of electricity will decompose a certain amount of a 
chloride solution and a different but equivalent amount of a sulphate 
solution, these amounts always bearing definite relation to each 
other. 


The first law states that the amount of electrolytic action is inde- 
pendent of the pressure applied. Here is where many mistakes have 
been made by gas men who have expected to find the greatest electro- 
lytic action where the voltmeter showed the greatest reading between 
the rail and the pipe. The customary pressure charts of our cities 
have, for this and other reasons, very little value except to define the 
bounds of the so-called ‘‘ negative” area. The fact that the drop from 
the pipe to the rail is large indicates that the earth at that point is a 
very poor conductor of electricity and that the current flow between 
the two is small. Often the greatest amount of corrosion is found at 
points where the difference of potential is almost too small to determine, 
being only 1 or 2 milli-volts. 

The first law also makes it plain that 1 ampere of current flowing 
from a pipe will destroy a certain definite amount of iron, whether the 
pipe is 2 inches or 60 inches in diameter, provided the pipe is in the 
same quality of earth. 

The second law relating to quantities decomposed is stated in a re- 
verse manner from that desired for use of gas men. A given quantity 
of electricity will decompose a certain amount of iron, if ferric or the 
higher salts are formed, and another definite amount if ferrous salts 
are formed, regardless of whether the electrolyte is a chloride sulphate 
or any other acid. Metals like iron that form 2 series of salts possess 
this quality. For others that form only 1 series of salts, there is al- 
ways but 1 quantity decomposed by a given amount of electricity. 

It has been generally supposed and accepted that damage to a pipe 
occurs only where current leaves the pipe, and in general this state- 
ment is practically correct. I am informed by Prof. Burgess it has 
been proven that, in some cases, current entering a pipe has caused an 
acceleration of the corroding action on the pipe. An explanation of 
this action may be found in the fact that pipes subject to the natural 
corroding influence of the surrounding earth become covered with a 
deposit that protects the pipe from further corrosion. When a current 
enters a pipe it may destroy the covering thus formed and leave the 
pipe subject to further corrosion from the surrounding earths. 

All of us are familiar with the attempts made during past years to 
induce or force traction companies to adopt better return construction. 
First, better bonding was demanded and was in a measure obtained. 
Next, a system of return feeders to supplement the rail return was 
added, and still the troubles were not lessened materially. Some few 
Cities tried to compel the traction companies to supply the double 
trolley system, but this has not proven a succees. Litigation has been 
Sail to have cost some companies more than the damage from electro- 
lysis, but it would seem that it has availed littie in forcing the needed 
reef, Asa general rule those companies have fared best that have 
en sted the co-operation of the traction companies in an endeavor to 
recuce the damage to the lowest possible point. Some traction com- 
pacies have paid a portion of the cost of renewing pipes destroyed by 





electrolysis, but these cases are exceptional. While we have direct 
current.traction, some other means must be found. 

At the present time a new factor is entering into the problem and one 
that happily offers relief to a large degree from the damages caused 
by electrolysis. I refer to alternating current traction. This new 
system is giving to the electric traction industry a new impetus, which 
up tothe present time has been confined largely to interurban and 
long distance lines, but which is destined to come into use in our large 
cities as soon as proven practicable on the longer lines, and there 
seems to be no reason to doubt the practicability of the system. It isa 
well-known and established fact that an alternating current does not 
cause electrolysis to nearly as great an extent as does direct current. 
In fact, it is often stated that the alternation of the direction of flow 
will entirely stop electrolytic action. On this point, however, there 
seems to be some question. Ina thesis presented for a degree at the 
University of Wisconsin, a report is made of a series of tests to deter- 
mine the amount of electrolytic corrosion caused by the ordinary 60- 
cycle alternating current, and the findings establish the facts that 
corrosion is accelerated by an alternating current, though the amount 
of action is very small compared with direct current electrolysis. It is 
possible that the increase in corrosion in this case is not due directly to 
electrolysis, but to the fact that the protecting scale does not form, as I 
have explained in the case of a direct current entering a pipe and caus- 
ing increased corrosion. An extended series of tests would be neces- 
sary to decide upon the correct solution of this point. 

In view of certain court decisions that the railway companies can be 
compelled to provide that system which is considered best modern 
practice, it would seem that the interest of gas companies should be 
enlisted in an endeavor to prove that the new system is the best mod- 
ern practice, and I am confident that within 10 years it will be re- 
garded as such. 

Leaving the consideration of this matter, I wish to take up the ques- 
tion of protection of existing systems from direct current elec- 
trolysis. Gas men are apparently almost equally divided into two 
classes, each of which maintains that electrolysis is best prevented by 
their general system of protection. Broadly speaking these 2 classes 
are as follows: 


1. Of that class which believes in bonding the pipes to the return 
circuit and cause as much of the current to leave through these bonds 
as possible. 

2. Of that class which aims to make the pipes as poor conductors as 
possible, and thus prevent as far as possible all current from entering 
their pipes. In addition there are various combinations of the 2 gen- 
eral systems to be found. Taking up the first general class it is ap- 
parent that, if all current could be collected and kept on the pipe until 
removed through the bond, it would offer an ideal solution of the 
problem. The placing of bonds between the pipe and return circuit in 
the negative area, however, often not only does not help conditions but 
makes them much worse. The conductivity of the circuit through the 
pipe is increased greatly and as a result more current follows the pipe. 
With cast iron mains we find the greatest trouble caused by current 
jumping around the joints, and the greater the current flow in the pipe 
the greater becomes this tendency to jump the joints and, therefore, 
the greater is the damage to the system. This is especially true where 
cement joints are employed, and there seems to be hardly a case where 
bonding would be advisable when these joints are used. Even if the 
pipe were of uniform conductivity there would be a tendency for cur- 
rent to follow the pipe through earths of high resistance and leave it 
again when earths of better conductivity are encountered. In order 
to make an ideal of this system, it would be necessary to provide pipes 
the conductivity of which would at all times be so much greater than 
that of the surrounding earth that little current would tend to leave 
the pipe for other paths. This, however, is a physical impossibility, 
and the system offers at best little relief in the average case. 


The other general system has as its ideal fulfillment a pipe that is a 
non-conductor. It aims to keep all current from following the pipe. 
From the gas man’s standpoint it is theideal system. When bonding 
is advocated by gas companies to remove current from their pipes, 
they partially at least concede the right of the traction companies to 
use their pipes as a return circuit. This weakens their position in case 
they take a claim for damages into the courts. The nearest approach 
to the ideal system is found in the extensive use of insulating joints to 
break the continuity of the pipes as return conductors, thus reducing 
the amount of current carried by the pipes to as small an amount as 





possible. The proper installation of insulating joints is a very im- 
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portant engineering problem, and one in which every case is a special 
problem involving quality of earth, moisture, etc., the aim in each case 
being to allow as little current as possible to jump around the joint. 
Of recent years the tendency to use wrought iron mains instead of 
cast iron has been spreading wonderfully. Without involving myself 
in a question as to the relative merits of the two, I wish to call atten- 
tion to the statements of a manufacturer of insulating couplings and 
patent couplings extensively used for natural gas, to the effect that it 
is possible to lay wrought iron pipe with an insulating coupling every 
second joint at a less first cost than for screw pipe of the same size. 
This point is well- worth careful consideration by every gas manager. 
Considered from the standpoint of reduction in leakage, the shorter 
life wrought iron pipe is overcome by the reduction in lost and unac- 
counted-for gas as compared with cast iron pipe. 

Electrolysis occurs when acurrent leaves a conductor through an 
electrolyte. In our case the pipe must be a conductor and the current 
leave through earths that are electrolytes. This points out 2 funda- 
mental methods of curing our troubles: 1. Use pipes that are not con- 


ductors; 2, insulate all pipes from the surrounding earths by a protec- 
tive covering. 


Quite recently there has been annovnced in France the result of 
tests with paper gas mains that offer considerable promise. The mains] gas works; if it did, it did not have the money to pay for them. 


in question were tested under 300 pounds pressure, then subjected to 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
an nee 

THE United States Government has been appealed to by nav ga‘ rs 
to place gas lighted buoys for marking the Canadian channel, betw: 
Belle Isle and Peche Island. The course is now designated by ‘vo 
wooden buoys of antiquated type. 

THE San Antonio (Tex.) Gas and Electric Light Company will 
tend its main system to Laurel Heights. 








THE offices of the Illuminating Engineering Scciety have been 
moved to No. 25 West 39th street, New York, from 4 Irving Place. | 
communications to the Secretary, Dr Arthur H. Elliott, should be s 
addressed. 





‘* DEAR JOURNAL: I suppose you know all about the refusal of tie 
City Council of Philadelphia to confer inquisitorial authority upon ‘ie 
Mayor’s late Gas Commission. Shortly, this was a proposition to com- 
bine with the Council Committee of six to the Municipal Governmenta! 
Committee. Mr. Brown, of the First Ward, in a very clever speech, 
during the discussion, remarked taat, if the whole truth were known, 
two things would be well proved. First, that the city did not want the 
On 
another thought, we cannot help believing that the Mayor, having 


regular service in the ground for some time, and were pronounced as| named his Commissioners, turned to the U. G. I. Company in the hope 


good as new when removed for inspection. I am informed that ex- 
periments along this line are being started in this country, but cannot 
secure any information as to the results obtained to date. 

Some years ago the use of vitrified pipes was much agitated in this 
country. Climatic conditions seemed to preclude the possibility of using 
them in the northern sections. 
been issued on a concrete pipe and system of installation. With the 
present activity in steel concrete construction, it would seem that there 
is considerable promise along these lines. The strength of the pipe 
could easily be designed to at least equal that of castiron. Several ex- 
periments have been tried along this line, and I expect to see the mat- 
ter presented in definite shape for the consideration of gas and water 
companies within a short time. It would make a report of the greatest 
importance. 

The second essential in the prevention of electrolysis would seem to 
offer a most interesting field—the invention of a pipe covering that 
will protect the pipe and prevent current from leaving the pipe through 
an electrolyte. The prime factor in such a covering is that it must be 
moisture proof. If moisture proof it would of necessity be gas tight. 
Leakage could not occur. How much added investment could our 
companies make per mile of main to prevent leakage alone? Balance 
interest on investment against the cost of gas lost by leakage and the 
results will show what an expenditure would be justified from this 
point of view alone. The subject of coverings for mains and service 
pipes has been extensively investigated, but, so far as I know, no one 
has produced an entirely successful covering. Some recent experi- 
ments with a cement covering for pipe have shown that there is a great 
deal of merit in it if properly applied. Several different tar mixtures, 
such as the Hickenlooper, are in use for tarring service and small main 
pipes. That they are beneficial cannot be denied, but they are not 
efficient enough. Tarring and boxing service pipes has proven a 
decided success in some cities, and records show that they greatly in- 


crease the life of the service and decrease the leakage. Boxed pipes 
show very }:1\'e deterioration from corrosion, and to my mind this pro- 
cess Offers te best protection in use at the present time, and there 
seems to be an increasing popularity for this method of protection. 
Attempts are being made to devise a covering that can be moulded on 
the pipe at a low first cost. Forcing jacks are coming very exten- 
sively into use and an extremely strong casing would be required if 
the pipes were to be forced Such a covering would have many ad- 
vantages and would be a very excellent thing. 


The whole subject of electrolysis as applied to any case should be 


studied with one fundamental law in view, namely: ‘‘ Prevent all 
current from leaving the pipes through an electrolyte.” The nearer 
we can approach to this condition the better will conditions become. 
The interests of the gas fraternity are at present directed largely to the 
following features of the problem, and future advances toward 4 solu- 
uon of the problem may be expected from them. These features are: 


1, The introduction of alternating current traction in our cities. 

2. The development of a satisfactory protective covering. 

3. The development of a new class of electrolysis proof pipe. 

4. The industrious application of the fundamental rule to existing 
systems and conditions. 

The paper closes with an a i i * Bibli é 
a angel Electrolysis,” oo it doko ee po 


journals, 1901-1905, inclusive. In it are 29 references.—Eps, A. G. L.. J. 


the latter would, by careful training, transform them into gas experts, 
that they might intelligently direct their acts. The Mayor had to divide 
the interest with two other things, the refusing to let Major Gillette, of 
the Filtration Bureau, sit as one of the Consulting Board in New York; 
the other, referring the entire filtration litigation to arbitration. I do 


More recently English patents have,not think it makes much difference to the Major, for before leaving the 


army he thoughtfully bonded himself by requiring from certain gen- 
tlemen a guarantee of $15,000 for 5 years; so, no matter where he goes, 
the $15,000 goes on, like the brook in the poem. Of course, you know 
about the Council’s latest scheme for taking back the gas works. For 
mine, I would gladly divide my half of the profit (?) with the U. G. I. 
to run the works. As it stands now, it is not stated whois to run them 
—whether the Mayor or the people! The whole thing sounds like the 
old rhyme, ‘ When the devil was sick,’ etc. At a period when the gas 
could hardly be transported (or emitted) through the pipes—only as far 
back as 1896 at that—the U. G. I. was a glorious thief; now it is an in- 
glorious thief!-J * * * .” 





Tue City Council, of Tyler, Tex., has granted to Mr. John H. Fitz- 
gerald, of Palestine, Tex., and his associates, a franchise to construct 
and operate a gas plant in Tyler for a term of 50 years. Tyler is the 
seat of Smith county, the bottoms of which are known for their pro- 
ductiveness, and its population, now numbering $12,000, is growing in 
rapid way. The ‘‘Cotton B-lt” Railroad has its general offices and 
main shops in Tyler, and the International and Great Northern Rail- 
road passes through it. Mr. Fitzgerald is the gentleman who knows 
thoroughly how to fix up Tyler’s gaseous needs. 





THE Union Carbide Company has determined to construct a factory 
for the manufacture of calcic carbide at Sault Ste Marie, Mich. 





WE are indebted to Messrs. Theo. Audel & Co., 63 Fifth avenue, New 
York, for a copy of the fifth revised edition of ‘* Self-Propelled \e- 
hicles,” the well known work by James E, Homan, M.D., on all forms 
of automobiles. Every autoist should have a copy handy of this exce!- 
lent practical treatise. 





On and after July 1st next the net rate for gas will rule at $1.15 per 
1,000 cublic feet in Madison, Wis. 





Mr. Tuomas M. Eynon, ‘‘ retained as an expert member of the Com- 
mission to examine into the accounts of the United Gas Improvement 
Company with the city of Philadelphia,” has handed in his bill, whic! 
was forthwith ‘‘ hung-up ” by the City Controller. The expert worked 
22 days at $50 per. 





AT the annual meeting of the shareholders in the Providence (R. |.) 
Gas Company, no change was made in the executive manageme:'. 
The annual report of the President, who knows vastly more about t¢ 
manufacture of gas than he did 4 years ago, showed that the quant''y 
of gas made in the year 1906 was 1,072,763,000 cubic feet, showing °" 
increase amounting to 9 per cent. over the output for the precedi:¢ 
twelvemonth. The weights of coal used were: Bituminous, 22,->/ 
tons; anthracite, 15,787; quantities of oil, 3,573,428 gallons; coke, 
36,387 bushels. Quantities of residuals sold: Coke, 45,223 bushe!s; 
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coal tar, 250,960 gallons; ammoniacal liquor, 954,135. The distributing 
system was added to by the placing of 30,947 feet of 6-inch pipe; and 
(38 services were laid. The number of meters in use totaled 35,923, an 
iverease of 2,285 for the year. There are 39,984 consumers on the 
books, and a concession of 5 cents per 1,000 in the selling rate goes into 
eifect April Ist. The capital stock was increased by the issuing of 

00 new shares, bringing the total up to $3,500,000. Foundations for 
tle new works at Sassafras Point will be constructed this year. 





Mr, DuNcAN CAMPBELL, who recently resigned the position of Busi- 
ness Manager of the Grand Rapids (Mich ) Gas Light Company, to ac” 
cept a like position with the Scranton (Pa.) Company, is busily at 
work in his new field. We understand that Mr. Glen R. Chamberlain 


will add to his duties as Secretary of the Grand Rapids Company those 
of Business Manager as well. 





AT the annual meeting of the New Amsterdam (N. Y.) Gas Com- 
pany, Mr. Perey R, Pyne, 2d, was elected a Director, vice the late Mr. 
Emanuel Lehman. 





AT a meeting of the Directors of the Fall River (Mass.) Gas Works 
Company, held the first week this March, a resolution was passed 
authorizing the distribution of a dividend of 10 per cent. on the wages 


of the employees, earned the pasttwelvemonth. The executive officers 
did not participate in the distribution, and the amount involved by this 
voluntary act is very close to $5,000. 





THE Federal Gas and Fuel Company, of Columbus, O., has been 
obliged to exact that hereafter tenants must make a deposit sufficient 


to insure the payment of their gas bills for 2 months. Such deposits 
to carry 5 per cent. per annum interest. If the landlords guarantee 
the payment of the bills no deposit will be looked for. 





THE Western United Gas and Electric Company, of Aurora, IIls., is 
arranging to extend its main system to and through Lemont. 





THE Evansville (Ind,) Gas and Electric Company will extend its 
main system into the suburban district known as Oakdale. 





THE proprietors of the projected gas plant for Merrill, Wis., say that 
the works will be completed by August 1st, and that the plans so far 
made call for an expenditure of approximately $100,000. 





Mr. R. B. Sears has resigned from the service of the Sacramento 
(Cal.) Gas and Electric Company to conduct a well-known hotel estab- 
lishment in Vallejo, Cal. 





Ex-Mayor POWELL, of Fort Worth, Tex., is blowing hot and cold 
(chiefly the latter) over his pet scheme of the operation on public ac- 
count of the local gas works. 





SoME weeks ago we reported the arguments advanced by the Laclede 
Gas Light Company, of St. Louis, Mo., in the suit brought before 
Judge Fisher for a permanent injunction restraining the Gas Con- 


sumers’ Association from installing pressure regulators at certain 
points on the house services of the Company, The judge took the case 
under advisement and recently handed down his decision making the 
injunction permanent. We hope to shorily print. the text of the 
opinion, 


WE understand that the Richmond (Ind.) Light, Heat and Power 
Company has been purchased by the New York syndicate, of which 
Mr. Henry Wilson is the official head. 








THE owners of the Savannah (Ga.) Electric Company have deter- 
mined to fix up a suitable show room for the display of its wares, etc. 


Mention is made of this merely to declare that it is to be modelled after 
the show rooms now operated by the Columbus (Ga.) Gas Light 
Company, 





“R. G. W.,” writing from Stockton, Cal., under date of the 5th inst., 
incloses the following: ‘‘Ordinance No. 439, empowering the City 
Council of Stockton to fix rates charged by corporations for gas and 
electricity for light and heat has been adopted. In pursuance of the 
provisions of the measure the Council also adopted a resolution calling 
on the gas and electric companies to furnish tabulated statements of all 
parties using gas and electricity and the amount paid by each during 
‘ne past year. These statements must be furnished during the montu 
vf March. The Council will pass an ordinance in April fixing the 
rates for the ensuing year.” 





THE Pitman, Glassboro and Clayton Gas Company,of Pitman, N. J., 

ave obtained the right from the Glassboro Camp Meeting Association 
‘o bury gas mains in the Grove. Nearly all the houses in the Grove 
are piped for gas, the supply being of the Springfield automatic ma- 
chine type, 





THE Granite City (Mo.) Gas Light and Fuel Company will forthwith 


expend $20,000 on its planton Railroad avenue and Twenty-second 
street. 





THE Union (Gas and Electric Company, of Cincinnati, O., has 
placed an order with the Gas Bench Construction Company, of St. 
Louis, Mo., for the complete material for resetting 30 benches of 6’s at 
its East End Station. 





THE authorities of La Crescent, Minn., on the opposite side of the 
river to La Crosse, Wis., are anxious to have a gas works and the 
voters of the place have ratified by their ballots a proposition looking 
tothatend. Mr. F. G. Potter, of La Crescent Council, has the matter 
in charge. 


Mr. F. L. Eaton has, as General Manager, assumed active charge of 
the business of the Gainesville (Tex.) Light and Fue! Company. 





THE shareholders of the Consumers Gas Company have voted to ac- 
cept an amendment to its charter, which specifies ‘‘ That said corpora- 
tion is formed for the purpose of manufacturing and supplying gas for 
light and fuel to the public of the city of Johnstown, boroughs of Dale, 
East Conemaugh, Franklin and Westmont and the townships of West 


Taylor, East Taylor, Upper Yoder and Conemaugh, all contiguous 
territory in the county of Cambria, Pa. 


Dr. David FISHER, Chemist for State of Wisconsin, has notified Mr. 
A.S. Mitchell, Gas Inspector for Milwaukee, Wis., that the standard 
for the heating value of gas, as adjusted by him, is to rule at 600 B.T.U.’s. 

THE Board of Supervisors for San Francisco will proclaim the fol- 
lowing as the rates that shall prevail there in respect of a gas and elec- 
tric supply on public account for the ensuing year: Gas per 1,000 cubic 
feet, 85 cents; public lamps, gas, 8.70 cents each per night; gas, public 
lights, cluster type, 15 cents each pernight. Electric service: Current, 
per 1,000 kilowatt hours, 9 cents; are electrics, burning 24 hours, $5 
each per week; electric arc lights, from sunrise to sunset, $3 each per 
week; ditto, sunrise to sunset, $2.25 each. Current supplied by meter 
carries a minimum of $1 per month. 





Work on the new office building for the Louisville (Ky.) Gas Com- 
pany, which is to be located at the junction of Fourth and Chestnut 
streets, will be commenced forthwith. The cost of the structure and its 
equipment will approximate to $100,000. 





AT the annual meeting of the shareholders in the Macon (Ga.) Gas 
Light and Water Company a dividend of 2 per cent. on the first pre- 
ferred stock of the Company was declared. The officers elected were: 
President, H. T. Powell; Treasurer, Stuart Wood; Secretary, W. C. 
Solomon; Directors, the officers and A. E. Boardman, W. H. Felton, 
Jr., Philip Jennings, Stuart Wood, Walter Wood and W. G. Solomon. 
Mr. A. C. Blinn was continued as General Manager. 





AT the annual meeting of the Paterson and Passaic (N, J.) Gas and 
Electric Company the officers elected were: Directors, E. T. Bell, Lewis 
Lillie, Walton Clark, B. W. Spencer, John Reynolds, W. B. Gourley, 
Hobart Tuttle, Randal Morgan, F. K. McCully, John W. Ferguson 
and W, F. Douthirt. 

Mr. Joun Davey, formerly in charge of the power plant of the Mar- 


quette (Mich.) County Gas aud Electric Company, has been appointed 
Master Mechanic of the Pennsylvania and Western Railroad Company, 











WITH exceeding satisfaction we report the convalescence of Mr. J. O. 
Johnston, President and General Manager of the Columbus (O.) Gas 
and Fuel Company. 





Messrs. E. M. Sincuiair and A. C. Berry are proposing to establish a 
gas plant in Bridgewater, la. 





THE State Commission of Gas, Water and Electricity have postponed 
the taking of testimony relative to the gas supply of Buffalo, N. Y., to 
the first Tuesday of April. Lucky it was that they could avoid naming 
the first Monday of April as the appointed time. 





THE proprietors of the Long Island Gas Company have withdrawn 
their petition to the Connecticut Legislature under which they sought 
the right to supply gas in Milford, Conn., now that the New Haven 
Company proposes to extend its mains thereto. 





Mr. Joun A. Brirron, General Manager of the San Francisco Gas 
and Electric Company, is responsible for the statement that the total 
receipts from all saks of gas for 1906 were $1,889,824.04, as against 
$2,528,905.81 for the year previous, wych meant a falling off in the in- 
come of the Company of about $639000, Mr. Britton further said that 
the loss was due, first, to the reduction in gas rates ordered by the 
Supervisors, and also to tue loss of business caused by the disaster of 
last April. The average price obtained for gas during the year was 
89.9 cents per 1,000 cubie feet, as against 99 cents the year previous. 





Mr. ELLSworTH FRANCISCO, the official inspector of gas and meters 
for Newark, N. J., is ** rather anxious to kuow ” when the locai author- 
ities will let him enjoy that peace which comes to those who have a 
permanent domicile. They ** moved” three times since the spring of 
1904, 
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The Market for Gas Securities. 


— = ———. 


Who can write without putting down words 
of amazement respecting the gas share mar- 
ket! What has Congress or its action to do 
with values in Consolidated gas? Neverthe- 
less we are called upon to report a net loss in 
that stock of 13 points for the week. And to 
make it worse, the low point this morning 
(Friday) was 110; at 11 the shares were “‘re- 
stored” to 115. This is the lowest point 
touched by it in 20 years, and the Company 
in reality never was stronger, better equipped 
or wealthier. Tout pour rire. And Brook- 
lyn Union at 109! 

Think of it, too; Peoples, of Chicago, at 86! 
Why not quote Washington at 150? The fig- 
ures tell the story of the *‘ bear storm,” or the 
**jack” flight. The United Gas Improvement 
Company has declared the regular quarterly 
dividend of 2 per cent. 








Gas Stocks. 
Oo 


Quetations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Sreezt, New Yours O1rTx. 
Marcu 18, 


tz All communications will receive particular atten 
tion. 

@™ The following quotations are based om the par 
value of $100 per share, 


N. Y. City Companies Capital, Par. Bid. Asked. 
Consolidated. ... ..0..+00+- $73,177,000 100 114% 115 
Central Union Gas Co.— 

ist 5’s, due 1972, J. & J... 
Equitable Gas Light Co.— 
Con, 5’s, due 1932, M. & S. 1,000,000 1,000 105 


Mutual.......06 -e» 8,500,000 100 190 225 
New Amsterdam Gas Co.— 


1st Con. 5's, due 1948, J.& J. 11,000 000 1,000 98% 100 
New York & Richmond Gas 

Co. (Staten Island)...... 1,500,000 100 87 48 

lst Mtg. Gold Bds.5 p.ct. 1,000,000 » 98 104 


8,000,000 1,00@ 101 104 


Northern Union— 


New York and East River— 

Ist 5's, due 1944,J.&J.. .. 8,500,000 
Con 5's, due 1945,J.&J. 1,500,000 
Standard, ...ccccccccesccccee 5,000,000 
Preferred....... sesecscess 5,000,000 
ist Mtg.5’s,due1930,M.&N 1,500,000 
The Brooklyn Union......+. 15,000,000 
lst Con.5’s,due 1948, M.& N 15,000,000 


YOnKEOTS .cccsccccccccccscces 299.650 

Out-of-Town Oompantes. 
Bay State...cccscesecseess 50,000,000 
“ Income Bonds...., 2,000,000 
Binghamton Gas Works.... 450,000 
‘* let Mtg. 5°s.. .... 509,000 


Boston United Gas Co.— 
1st Series 8S. F. Trust.... 7,000,000 
2d os nad ** 4... 8,000,000 
Buffalo City GasCo........ 5,500,000 
” * Bonds, 5’s 5,230,000 
Capita), Sacramento.,..... 500,000 
Bonds (6°8) . cccescsoeecs 150,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds .....seees 7,680,000 
Cincinnati Gas and Electric 
CO... .cecesccccessccccceccee 99,000,000 
Columbus (O.) Gas Co., ist 
Mortgage Bonds......... 1,500,000 
Columbus (0O.) Gas Lt. & 
Heating Co...sccscssseseee 1,682,750 
Proferred.....sescevesss 3,026,500 
Consumers, Toronto. eeeceee 2,900,000 
Consolidated, Baltimore... 11,000,000 
Mortgage, 6°S..00...+000 ,8,600,000 


Chesapeake, ist 6’s.... 1,000,000 
Equitable, 1st 6's... sense 910,000 
Consolidateds4atie.... 1,490 000 


ConsolidatedGasCo.ofN.J. 1,000,000 
Con. Mtg.5°s........ -. 880,000 
BODES .ccocceccccccccccs 75,000 

Detroit City Gas Co.. eeeece 5,000,000 


** Prior Lien 5’s....... 4,618,000 
Detroit Gas Co. ,5’s.... eeee 381,000 
*® TM. 5B. .cccssccgees 16,000 


Equitable Gas & Fuel Oo., 

Chicago, Bonds seee-eeees 2,000,000 
Essex and Hudson Gas Co. 6,500,600 
Fort Wayne -eeeeeeraseeeees 2,000,000 

sad Bonds. 


Grand Rapids Gas Lt. Co. 
Let Mtg. 5°S..cce.sseercces 
Hartford...ccccosccccecececs 
Hudson County Gas Co., of 
New JOrPSOy..ccscsccccece 10,500,000 
Bonds, 5’s...... 10,500,000 
Indianapolis...........seeees 2,000,000 
** Bonds, 5’s....... 2,650,000 


1,225,000 
750,000 


Jackson Gas Co..ccccccsese 250,000 

- let Mtg.5°s..cscece 290,000 
Kansas City Gas Light Co., 

of Missouri.....scocsees+> 5,000,000 


Bonds, 18t 5°S...ceesesees 8,822,000 
Laclede, St. Louis .......+0. 10,000,000 
Preferred. ........ eeeeee 2,500,000 
| eeeeeeee 10,000,000 
Lafayette Gas Co.,Ind..... 1,000,000 
Bonds ....se00 seeeeeeeee 1,000,006 
Louisville. .......seccecesess 2,570,000 
Madison Gas & Elec. Co. 
** let Mtg.6’s....000.2 350,000 
** 6 per cent. scrip, 
Gue1910......00. 100,000 
Massachusetts Gas Compan- 
ies of Boston. ....cee.-..0 25,000,000 
Preferred....cccecess.... 25,000,000 
Montreal,Canada .......... 2,000,000 
Nashville Gas Lt. Oo........ 1,000,000 
Newark, N.J.,Con.GasCo. 6,000,000 
Bonds,6'S ..cesccessesess 6,000,000 
New Haven....cccscsesceees 2,000,000 
Peoples G. L. & Coke Co..of 
CHICAGO... sesesccessevece 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st —- 20,100,000 
2d s¢ ase. 8,500,000 
Rochester Gas & Elec. Co. 2,150,000 
Preferred..... eeeeerecee 2,150,000 





Consolidated 5’s... 2,000,000 
San Francisco,Cal. eeeeeeee 16,800,000 
St. Joseph Gas Co. 

lst Mtg. 5°S...cccseseee 751,000 
St. Paul Gas Light Co .... 1,600,000 

ist Mortgage 6’s........ 650,000 

Extension,6's........0. 600,000 

General Mortgage, 5's.. 2,465,000 
Syracuse, —} A POOR er eeeeees 1,975,000 





Bond.....ccscseccecsscee 2,047 000 


1st 5’s, due 1927, J. &J..... 1,250,000 1,000 


1,600 
100 
100 


1,000 
1,000 


50 
1,000 
100 
1,000 


1,000 
100 
1,000 
50 
1,000 
1,000 


100 


100 
1,000 
50 
1,000 
1,000 
100 


1,000 
100 
1,000 
100 
1,000 
100 
1,000 
50 
1,000 
25 
100 


100 
100 


100 


1,000 


101 


108 
104 
140 
155 
104 
108 
107 
180 


90 


107% 


10446 
190 


110 
107% 


10446 


97 


108 
95 
104 


60 
148 


106 


81 
218 
110 

56 

137 


86 


104 
88 

118 

1044 


92 
45 
118 


lieg 


60 
102 


103 


1li 
110 


175 
108 
115 


105 
200 


112 
108% 


105 
100 
86 
104 
110 
10434 
60 
65 
145 
10834 
87 
5644 
21834 
58 
138 


8614 


105% 


a 
116 
116 





Washington, D.C ccccccecce 2,600,000 20 BIW 
First mortgage6's...... 600,000 od 

Western, Milwaukee,. cscees 4,000,000 ee es 

Wilmington, Del. 600.000 60 386230 
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Position Wanted. 


A Capable Manager and Superintendent, 
Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
and electric plants, in city of 15,000 to 25,000 
population. Successful record. Southern or 
Middle States location preferred. 

Address, “ P. T. A.,” 


1641-tf Care this Journal, 


WANTED, 


AN AGENT IN EVERY STATE, 


To introduce as a side line to gas companies 
and others the Ackroyd True Radiator, which 
does everything other gas heaters fail to do. 
A quick seller. The only satisfactory heater 
on the market. Write for particulars. 


THE ACKROYD RADIATOR CO., 
1656-4 PLAINFIELD, N. J. 








Position Wanted 


AS A GQhAS MAHER 
(Now Employed in a Large Plant) 

By a young man with 10 years’ practical experience (water 
gas); can run engine and familiar in everything where steam 
is used; bas solicited, read meters, laid pipes and put up gas 
stoves; can do mostly anything around small plant. 

1657-2 Address, ‘* GENERATOR,” care this Journal. 


WANTED, 
Superintendent and Manager of Gas and Electric 
Light Plant in New England. 


Give experience, age, and salary required, to 
1658-2 * Gq. E.,"* care this Journal. 

















WANTED, 
A Practical. Working Superintendent, 
Who understands the manufacture and dis- 
tribution of coal gas. State salary and expe- 


rience. CHICKASHA GAS CO., 
1657-2 CHICKASHA, I. T. 


WANTED. 


A Young Man as Foreman of Coal Gas Plant in a 
Southern Town of 10,000 Inhabitants. 


Must be sober, honest and a hustler, and ac- 
quainted with all kinds of gas construction. 
1658-2 Address, ** SOUTHERN,” care this Journal. 











Position Wanted 


As Manager of Gas Company in City of 35,000 to 
50,000 Population. 





WANTED, 
12-Inch Seecond-Hand P. & A. 

















Young man, experienced in gas, electric and heating 
business, capable of holding position of manager, au 
ditor, purchasing agent or superintendent of new 
business, desires to change position. 

1658-1 Address, * P. P. P.,”* care this Journal. 


7 
Young man, thoroughly experienced in all branches of the Condenser. 
business, desires to change position to go with a progressive = ¢ ” 
company. Highest references. ; Addi ess, . . “ey “9 

1636-3 Address, BOX 132, care tais Journal 1654-1 Care this Journal. 

mga a 
Position Wanted. WANTED 
Ea ee ll 5 


One 5-Foot Station Meter. 

One Small Exhauster. about a No.3, with en- 
gine. Address, CITY LIGHT CO., Incorporated, 
1658-4 HOPKINSVILLE, KY. 














Situation Wanted. 
Young man, 30 years of age, and of 12 years’ 
practical experience in gas manufacture and 
distribution, wishes situation as engineer or 
superintendent of a gas company where ex- 
pert services are required and the output is at 
least 50,000 per day. Is graduate engineer 
and at present superintendent of one of the 
largest high pressure plants inthe U.S. The 
best of references and experience only. 

1658-1 Address, **S R. U.,” care this Journal. 








DIVIDEND NOTICE. 


OFFice oF THE UNITED Gas IMPROVEMENT CO., 





N. W. CoRNER BROAD AND ARCH Srts., 
PHILADELPHIA, Pa., Mar, 13, 1907. 
The Directors have this day declared a quarterly dividend 
f 2 per cent. (one dollar per share), payable April 15th, 
1907, to stockholders of record at the close of business, 
Mar. 3), 1907. Checks will be mailed. 


16 8-4 LEWIS LILLIE, Treasurer. 


WANTED, 


Position as Superintendent of Gas Company, 
Ry young married man of 16 years’ experience in all 
its branches. Is now superintendent of gas company 
of 30,000,000 cubic feet. Will have to give present 
company 60 days’ notice. Best of references. 

1652-tf Address, “* CAPABLE,” care this Journal. 











Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 


EMPIRE GAS IMPROVEMENT 
& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York. 


WANTED, 


A Thoroughly Experienced Erector 
for Water Gas Apparatus. 


en as 
Must have best references. 
1658-1 Address, “‘A ,”’ care this Journal. 


FOR SALE. 
Rights for City and Town Gas Plants, or for Terri- 
tory inthe United States and Foreign Countries. 
A new, economical and continuous process of manu- 
facturing producer gas, coal gas, water gas. A fixed 
gas of any reasonable calorific power, suitable for 
compression, produced at lowcost. Any and all fuels 
used. Apparatus inexpensive. Can be installed in 
units of any required output of gas. Works equally 
well on 1 ton coal to 50 tons coal, or equivalent in 
other fuel, daily. Address, W. H. ADAMS, Patentee, 


1657 -tf 30x 209, Portland, Ore, 


The 
Follett 
Time Stamp 


Can be Used for 80 
Many Purposes it 
would Take a Book 
to Name them. ... 











Address, 
A. ANDERSON, JR., 
247 W. dist St., 





NEW YORK, 


JUL251002 O27 AM 

















Position Wanted 


As Manager or Superintendent of a Gas Company, 


By a young man who has had 10 years of practical ex- 
perience in the manufacture and distribution of coal and 
water gas. Also good accountant. Best of references 
furnished. Address, ** BOX 133,” 

1658-1 Care this Journal. 


WANTED, 

A Practical Gas Superintendent, 
One who understands water gas, to take 
charge of works in town situated 20 miles 
from New York. 

1658-1 Address, ** N. S. L., 129,"’ care this Journal. 





SELF-INSTRUCTION 


For Students in Gas Manufacture. 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 








Three Volumes. Price, $1.50each. For Sale by 
&. mW Callender ck Co T) 
Ta Pine Street, New York City. 











Position Wanted 


By a Practical, All Round Gas Man, as Superin- 
tendent of a Coal or Water Gas Plant 


Having a daily capacity of from 100,000 to 1,000,000 | 


ubic feet. First-class references. 


“uw J. Loxley, Cco., 
BAN EBRER SS, 


Land "Title Building, 


Philadelphia, Pa. 








1657-4 Address, ** E. P. J.,” care this Journal, 





GAS AND ELECTRIC PROPERTIES. 
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Parker-Russell Mining and Mfg. Co., St. Louis, Mo....., 461 
REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick 0o., Baltimore, Md...... 472 
Bartlett, Hayward & Co., Baltimore,Md.......00. ..... 477 


seveee 463 


coccreecarccccccces 414 


-eveces 465 


Fred. Bredel Co., Mitwaukee, Wis,.....0.scccesceces.e. 474 
Gas Bench Construction Co., St. Louis, Mo..e... .cccees 472 
J. H, Gautier & Co.. Jersey City, N. J.........-+... ocass 0 
Laclede Firebrick Mfg. Co.,St. Louis, Mo.......... ... 473 


Missouri Firebrick Co., St. Louis, MO.....ceccccccee-seees 472 
Parker-Russell Mining and Mfg. Co., St. Louis. Mo..... 461 








SELF-SEALING MOUTHPIECE DOORS. EXHAUSTERS. 
Continental Iron Works, Brooklyn, N. Y..s04..sseeesee4 478 | Connelly Iron Sponge & Governor Co., NewYork City 
Davis & Farnum Mfg. Co., Waltham, Mass....ese00..-++- 476 | Connersville Blower Co., Connersville, Ind...... eeeees 


| Davis& Farnum Mfg. Co., Waltham, Mass : 
Isbell-Porter Company, Newark, N. J........ e005 sos 
Kerr Murray Mfg. Co., Fort Wayne,Ind............ ~— 
The P.H. & F. M. Roots Co., Connersville, Ind........ 
PURIFIER AND SCRUBBER TRAYS, 
John Cabot, Hoboken, N. J .ceces eevee 
Western Gas Construction Co., Fort Wayne, Ind,....... 
GAS STOVES. 


American Meter Co., New Yorkand Philadelphia...... 4 


Feed, Brodel Oo., Biwawkes, Wis, cvevecsccces :vcconccce O78 | rr 0 og SY Sn See oo o0e 
Isbell-Porter Co., Newark, N.J...... evccccccccececcccces 
Kerr Murray Mfg. Co., Fort Wayne, Ind....ccccsccssees 
Logan Iron Works, Brooklyn, N. Y....cseec.-seseccevess 
R. D. Wood & Co., Philadelphia, Pa.....ccscccscecceees 
Stacey Mfg. Co., Cincinnati, O ....cccccccscccccccccccccces 
The Gas Machinery Co., Cleveland, O.....cccccccssseees 
Western Gas Construction Co., Fort Wayne, Ind....... 


474 
404 
477 
430 
418 
479 
480 
404 


INCANDESCENT GAS LAMPS, 





| Keystone Meter Co., Royersford, P&....... sesssseseees { 
D. BE. Siemens Ip, Oo.,Chattansaga, Senn. ..0rveee. 614 | Maryland Meter& auinatetaen Co., Baltimore, Md.. 4 
Genesal Gaskéght Co.,.Kelamasee, ich... .... ree» 467 | Nathaniel Tufts Meter Co., Boston, MASS... seseeeseeees 4 
Geo. G. Ramsdell, New York City......ccscccsesessceees 462 | 
Welsbach Company, Gloucester, N. J..sccsesceeeseee es 470 | HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Micb.....cecseseseseeeeesees 4 
SUSNEES. | GASHOLDER TANKS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn...... soos 414] 3 P, Whittier, Brooklyn, N.Y......000..00 000: e000 seeees ‘ 
Wm, M. Crane Co.,New YorkCity.. ... ecsocsesseccsoes SOO GASHOLDERS. 
LAVA GAS TIPS. | Bartlett, Hayward & Co., Baltimore, MG........0505+. 4 
) : Continental Iron Works, Brooklyn, N. Y¥........65 «++. 47 
D. M. Steward Mfg. Co., Chattanooga, Tenn........... 414 Senme Rammer te. WAMAEAMANIA. TD. « <ccccscecs.ccee.. 404 
STREET LAMPS. Davis & Farnum Mfg. Co., Waltham, Mass,...... «+2... 47! 
Thos. T. W. Miner, New York City.........ssseeee..es- 468 | Deily & Fowler, Philadelphia, Pa.... ....+.+--seseeeeees 48 
Welsbach Street Lighting Co., New York and Phila... 470 EconomicalGas ApparatusConstruc’n Co.,Toronto,Ont 47° 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ...... «+++.... 477 
PUBIFIERS. Logan Iron Works, Brooklyn, N. Y....... eee: eesseeeees $i 
Connelly Iron Sponge & GovernorCo.,New York City.. 473| R. D. Wood & Co., Philadelphia, Pa. ........000---- 000. 478 
Cruse-Kemper Co., Philadelphia, Pa,.......sssessessees. 464 | Riter-Conley Mfg Co., Pittsburgh, P@.......00 «0+. 000. 479 
Davis & Farnum Mfg. Co., Waltham, Mass......0..sse05 476 | Stacey Mfg. Co., Cincinnati, O...... pases 656m eos jeeesy 4 
Fred. Bredel Co., Milwaukee, Wis, .......sseeeeeesesseees 474) Western Gas Construction Co., Fort Wayne, Ind,....... 484 
[sbell-Porter Co., Newark, N.J..cccsccccscsscccsevee sees 464 | STORAGE TANKS. 
Kerr Murray Mfg. Co., Fort Wayne, Ind... ......0++. 477) pavis & Farnum Mfg. Co., Waltham, Mass............ 476 
R.D. Wood & Co., Philadelphia, Pa.....ccccccecccccces .. 478 Kerr Murray Mfg. Co., Fort Wayne, Ind.......ccceeeees 477 
Stacey Mfg. Co., Cincinnati, O.. .......ssseseeeseeeeeee 479! Stacey Mfg. Co., Cincinnati,O........++..-. aieabkanescs 479 
Western Gas Construction Co., Fort Wayne, Ind. ...., 484 Western Gas Construction Co., Fort Wayne, Ind,,...... 484 
PURIFYING MATERIALS, PAINTS. 
Connelly Iron Sponge & Governor Co., New York City.. 473 American Standard Composition Co., New York City.. 476 
VALVES | PATENTS, TRADE-MARKS, COPYRIGHTS. 
e | 


Royal E. Burnham, Washington, D. C,... .......eeee002 475 











Continental Iron Works, Brooklyn, N.Y... ....ssssee0s 78 | 
Davis & Farnum Mfg. Co., Waltham, Mass............ 476 | Liquor 
Economical Gas Apparatus Construc’n Co,Toronto,Ont 475 Utilize Your yg . q - 
Isbell-Porter Co., Newark, N.J..... 464| NO EXTRA LABOR O 

















Kerr Murray Mfg. Co., Fort Wayne, Ind......... esses. 477 OPERATING EX- 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 465 | PENSES. WON About 100 
R. D. Wood & Co., Philadelphia, Pa.......... senesced ae \ Wri 

’ . ite to 
Stacey Mfg. Co., Cincinnati, O..........sseseeeeeeeevees. 479 | arroved in use 
The P. H. & F. M. Roots Co., Connersville, Ind........ 467 | \ STROH & OSIUS, Patentees, or 
Western Gas Construction Co., Fort Wayne, Ind....... 484| MICHIGAN AMMONIA WORKS, + Detroit, Mich. 











GAS ANALYST’S MANUAL, 

By JAQUES ABAD Y, M. Inst. Mech. E. 
(Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “ Gas Measurement.”) 
Ninety-three Tustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 
For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 








MAIN AND SERVICE LAYINC. 


ELECTRIC GAS LIGHTING. 





Gas and water companies about to lay new mains or services will find it useful to 
Our gangs are experienced and our plant is completely equipped 
for street main and service laying in all branches. These are our specialties. We are in a 
position to quote prices which will attract the attention of the economical manager. 


communicate with us. 


Gas Company References. Correspondence Solicited. 


SULLIVAN BROS,., Flushing, N. Y, 


T . 
302 Flushing. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 
suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pint 81... N. ¥ Orr 








The “Gas 


Haitech 


World” Year Book, 


1906, 
by JOHN DOUGLAS. 


Technical Data, Diary and Handy Tables for Gas Engineers and Managers, Directory of English 
Gas Companies, Analyses of Accounts of Gas Undertakings, etc. 


Price, $3. For Sale by 
A. M. CALLENDER & CO., - 42 Pine Street, New York City. 
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) © 

OFFICERS: DIRECTORS: © 

E. C. anne. E. ©. BROWN, © 
>) resident. AC. C ‘ 

) _ HENRY L, DOHERTY, 
) L J. MONTGOMERY, THOMAS G. MARSH, M.E., © 
5) Sec’y and Treas. GEO. D. ROPER, — © 

: me : Dr. F. SCHNIEWIND, JZ 

) B. H. SPANGENBERG, FREDERICK H. SHELTON. © 

\ Gen’! Mgr. and Eng’r. © 

EUROPEAN CONNECTIONS: © 
\ SIDNEY A. REEVE, M.E., The Rotary Meter Co. 6) 
5) en Manchester. Eng) 1 © 
9) ———e ——_ ? sino la oe 
9) teriel @'UsineséGaz, (is 
6) Send for Catalog. ' Paris, France. © 

© aA Se SP on" Oa ati © 
5) The 4,000,000 Cubic Foot Per Day © 
6) © 
- ROTARY STATION METER | 
° FOR THE 
4 CONSOLIDATED GAS COMPANY OF NEW YORK. 
° Dimensions: Base 84 in.; Face to Face, Flanges 108 in.; Height 99} in.; Connections 20 in. ° 
©) The above illustration was made from a photograph taken at the Manchester works of our @ 
4 English company on the day (Aug. 11) this meter was shipped. 
>) : ™ | , — : 
6) This Four Million foot Rotary Meter is about to be installed at the 21st Street station © 
©) of the Consolidated Gas Company in the City of New York. © 
4 One-half the Cost—One-tenth the Space. ° 
4 When in Need of Station Meters 4 
4 write ° 
5) ) 
3 ROTARY METER COMPANY, 
4 280 Broadway, 4 
6) 4 NEW YORK. 
® © 
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THE GAS MACHINERY CO., 


NE STREET 


COAL DV ER GAS APPARATUS, 
EX EN ‘RUBBERS 


ror! 
rit ee 


‘**CONE DISC’’ ALL IRON DOUBLE GATE GAS VALVES 





THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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Parker-Russell Mining and Mfg. 0. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE, | NEW YORK OFFICE, 
41Z Pine Street. AS Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER and STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fireclay Tiles 
of every description. 








FiDDES- ALDRIDGE SIMULTANEOUS KETOCT LUSCHAPGIING-CHALGER 


Snowing OPERATION 





ence mascowe 


Benches.==-We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 


Slopers.=-=Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.=-Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The ‘“F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.=--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.==We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








CORRESPONDENCE SOLICITED. 








ALI COonNnTtRaACOTsS MADE, AS OF 8BT. LOUVUTS. 
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WE MAKE GAS APPLIANCES OF ALL KINDS. 





THOSE WHO KNOW RECOMMEND BRAY BURNERS. 


Take up most any publication devoted to Gas, read any book which deals with Gas, or look over the papers as read before 
the various Associations, and you will find that BRAY BURNERS are always mentioned as the standard. 
The leading experts recognize and always quote them as such. 


Prof. VERNON HARCOURT, M.A., F.R.S. (Gas Referee to Board of Trade), 


in a Lecture on “* IMPROVEMENTS IN GAS ILLUMINATION,” before the Society of Arts, said the tables 
of tests which Mr. Harcourt had specially conducted to illustrate his lecture, showed that BRAY’S FLAT-FLAME 
BURNER, ungoverned, yielded more light per cubic foot of gas consumed than any other Flat-flame 
Burner, or cluster of Flat flame Burners, reported upon, and 6 per cent. more light unan the Standard Loudon Argand. 


Unionuet. MAY WE SEND YOU OUR BLUE BOOK? 


W. M. CRANE COMPANY, 
1131-33 Broadway, New York, W. Y., 


Sole Agents for Bray Burners for the United States and Canada. 








re Refs 






cm ened ag 


a. WA 


5. A. DRESSER MANUFACTURING C0., 


S. R. DRESSER, 
BRADFORD, PA. U. S. A, 


Patentee and Manufacturer of 
Specialties for Gas and 
Water Lines, 


X 
SSS SSS 


Regular Coupling, Style 1, for Plain End 
Wrought Iron Pipe. 





Split Sleeve for a Broken Bell on Cast 
ron Pipe. 






CSS 


Insulating Coupling, Style 5, for Plain End 


sei at Pipe Couplings, Sleeves, 
) = Clamps, Crosses, 
Tees and Ells. 


K KK 





Split Sleeve for Raping Brehen or Cracked 
Cast Iron Pipe. 











STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 
tong Shesvis,, Style 2. for aheudinte Ratan Clamp, Styl , for iri Leak 
Line: V . V “ ee d 
Cast Iron Pipe: 














CLU STER. Here is an arrangement of “ Ramsdell” Inverted Gas Lamps that will do more 


to make new business both for the Gas Manufacturer and Fixture Dealer than any 
form of advertising they can do. 
It is especially adapted for lighting hotel dining rooms, public halls, well-furnished offices 
and merchandise display rooms. It gives a greater volume of light and of softer and purer qual- 
ity than any lamp of any kind manufactured. 


Operated with chain-pull or push-button, it is as convenient as electric light. The white por- 


celain reflector adds greatly to the power of the light, and altogether it is as handsome as it is 
possible to make a light for the purposes intended. 


One placed on exhibition will prove a most valuable advertising feature. 


RAMSDELL INVERTED CAS LAMP CO., 530 Broadway, New York. 
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H. M. Byllesby & Company 


(Incorporated), - 


GAS ENGINEERS, 


DESIGN, CONSTRUCT AND OPERATE COMPLETE COAL, WATER AND 


CRUDE OIL GAS PLANTS. 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. 


AMERICAN 


CHICAGO. 


TRUST BUILDING, 























MUELLER GAS STOVE COCKS 
With Ball Joint Coupling. 








C—1337. 


These cocks can be.fit in without the ends of the 
pipes being on the same line. The ball joint gives 
the coupling a range of adjustment that allows it 
with the attached pipe to set at a considerable angle 
with the body of the cock, and be gas tight, 


























BIN DEF. 


JOURNAL. 












FOR THE 















s s 
“e.en 0°” 


H. MUELLER MFG. CO., 


Decatur, lll., U.S. A. 





New York, N. Y., U. S.A. 

















PRICE, $l. 


A. M. CALLENDER & CO., - 42 Pine St., New York. 









FOR SALE BY 




















464 





American Gas Light Zournal. 


Mar. 18, 1907 





ARTHUR R, CRUSE PRESIDENT. 
HENRY W. SCATTERGOOD,  wice presivent 


& TREASURER, 


FRANK FLAVELL, secretary. 


CRUSE-KEMPER 
COMPANY 





Manufacturers of 


TRIPLE 
routed (yas Folders 
SINGLE-LIFT 
WITH OR WITHOUT 
METAL TANKS 





Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 








J. S. DEHART, JR., 
PRESIDENT 











gt 
BENCH WORK 
CHARGING AND 
DISCHARGING 

MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


a a 








ISBELL ~ PORTER COMPANY 


Rie xt ee ee om ae A eee SPE RE IESE RE A a Fn EEA 
rere: Pere ee SES ee 




















A.F.WEHNER, 


R.K.WEHNER, 
SECRETARY 


TREASURER 


se 
SSE STS LS SN NE YH ES RoEES 2.0 




















ISBELL VALVES 
SPECIALS 


TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 


ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
i SCRUBBERS 

} PURIFIERS 
STREET GOVERNORS 
















MAIN OFFICE AND ‘WORKS 
BRIDGE & OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 


; , —— 
Raa = - : ' 

















‘ 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %4’’ to 72”, 
— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 








HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 














ee —- HOW MUCH COAL PER 1,000 CU. FT. 
OF WATER GAS? 


If the process of making water gas were 
theoretically perfect, only 24 lbs. of coal 
. a ny would be consumed per 1,000 cu. ft. of gas 


generated. Asa matter of fact, the actual 


Pe Canes figures are between 40 and 48 lbs. per 1,000 


NEW YORK OFFICE: 45 Broadway. cu. ft. Itis apparent that there is a waste: 
MAIN OFFICE AND WORKS: West New Brighton, N. Y. somewhere, and if you will take the trouble 
MANUFACTURERS OF to put a thermometer over the stack valve 


during the “blowing up” period, you will 

COAL and COKE HANDLING see where the heat goes to. From one-third 
to one-half of the heat escapes to the atmo- 

sphere, either as sensible heat or latent heat 

MACHINERY |of combustion. If use can be found for this 


heat a great economy could be effected im- 





AND THEIR APPURTENANCES, mediately. 
wide cadediciens tae Wiewk Cuba Gor tendll SUCH AS VALVES, SCREENS, etc. We have found such a use. By means of 
is cut shows the Hunt Cable Car handling nai -  41.. ein p 
coke (cold) which has been quenched in the Also ‘‘ Industrial,’ Automatic and Cable Rail- the Green Au Heater 12 = cent. to 15 per 
Mann chute. ways, including cars for unusual conditions. cent. of this heat, or more, can be imparted 


to the air blown to the generator. This will 
reduce the time for blowing up and increase 
the temperature of the generator, so that 


Bristol's Recording Pressure Gauges , ARTHUR E. BOARDMAN, G.£., shout te seme proportion of coal will be 


saved. 
‘a several years associated with the late After the gases have passed through the 
—— (ALL BANGES).—— | CAPTAIN WILLIAM HENRY WHITE, air heater they are still hot enough to use in 
£ Necessary Wid, COUSINS THE SUNS OF a Green Fuel Economizer to heat the boiler- 


























Used the 











World Over, Equipment feed water up to the evaporative point. In 
(0 N Si LTl NG FN G | N f ai In this way a quarter of the boiler coal can 
| For Gas, Water and Electric Light Companies, at e saved. In connection with a 6-ft. gener- 
No. 41 Wall Street, Room 1707, New York. ator an investment of $3,500 in an Air Heater 
Write for For Every | TELEPHONE, 5534 BROAD. =e an Economizer will save from $2,300 to 
catalogue A. Gas Plant. | ~ ta oo —— | $2,500 per year. This ought to repay you 


for the trouble of writing us for further in- 
‘HENRY MAURER & SON, formation. Ask for Cirenlar “AG.” 


Manufacturers of 
| 





New York: = Chicago: THE CREEN FUEL ECONOMIZER CoO., 
14 Liberty St. 753 Monadnock Bldg, | ‘Aligh Grade Firebrick, Blocks, Tiles, MATTEAWAN, N. ¥. 

4 ETC., (Sole builders of the Green Fuel Economizer in this coun'ry; 
The Bristol Co., Waterbury, Conm., U S.A. | works: maurer,w.3. Office: 420 €. 234 St., N. ¥. City. we also build Fans and Blowers.) 











FOR HOT BATHS, 
And for every other Hot Water Need, use the 


IMPROVED 


HUMPHREY CRESCENT INSTANTANEOUS WATER HEATERS. 


Efficient. Compact. Durable. Every Heater Guaranteed. 















































: : ” Gas Supply Heats Gals, per Min. 3 * , : Shipping 
No. Heaters. Price. from Meter. 50° in Temperature, Height. Diameter, Weight. 
Non-Contact... 2 $40.00 %4 Inch. 24 3454 Inc he 2s, 12 Inches. 70 Pounds. 
Contact........ 6 29.00 ie 2916 12 = 60 
Rata ctir ae 23.50 -~ * 2K 2816 wy * 48 
These prices include Safety Valves and Unions, one Bent Output Spout. For prices of fittings see our complete catalogue, ** The Luxury of a Bath,” 





we We wvill be glad to quote Discounts.____..=. 


SUMPHRES CO., . ° : BRmalamazoo, Mich. 


The ONLY manufacturers in the world of a complete line of Instantaneous Water Heaters. 








hen Rhemepae ante Bete Ne I rnin emer tis . vires 
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~ DUBITERGION 


WAOHERD. 


Minimum Back Pressure, 
Complete Safety. 


Maximum Efficiency, 


BARTLETT, HAYWARD & C0., Baltimore, Md LLOYD CONSTRUCTION CO, Detroit, Mich. 











WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT BY 


THE CONNERSVILLE BLOWER CO. 


Stand so High in the estimation of those using them? 


THE ANSWER IS IN THREE WORDS: 


DEESIGNI, Home Office: 
CONSTRUCTION I, CONNERSVILLE, 
EEE ICIENCY. IND. 


Ask Us Questions. Eastern Sales 
Agent: 


HORACE G. COOKE, 


95 Liberty Street 
New York City. 








Write us 
about our 
Improved 
Stuffing 
Boxes. 
= 
Something , 
Entirely New. 








Mar. 18, 1907 American Gas Light Fournal. 467 


|OO8S EXHAUSPERS for HICH # LOW PRESSURE WORK 








The highest efficiencies obtained. Most perfect devices for adjustment and maintenance of 
proper alignment. Use our flexible coupling to correct troubles caused by misalignment 
and engine shaft thrust. Our gas governor is the best. By-pass, gas valves and fittings. 





PP. HH. & FF. M. RooTs COMPANY, 
HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 120-122 Liberty St. CHICAGO OFFICE: 1547 Marquette Bldg. 
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GEORGE OrMROD, Pres. & Treas. Joun D. ORMROD, Supt, 
J. G. EBerwern, Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


GAST TRON GASeWATER PIPE 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


WARREN FOUNDRY AND MACHINE CO. 


Established 1856. 





Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


CAST IRON WATER AND GAS PIPE. 


From THREE TO Forty-Eiaut IncHEs DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., etc, 








GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
Com my. Sor Thirty 
ys" Trial. 


Send for Circulars. 


G0. Light, 


DAYTON. 0. 
“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 














Send for Catalogues. 


‘THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


238 Java Street, Brooklyn, Ne Ve 




















SAFETY GAS MAIN STOPPER > COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 pairs. : 2°: 
seconds. : : : aaa > weld ON 














Address: SAFETY GAS MAIN STOPPER C0., 552 E. 135th St., New York City. 











Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 




















Practical EXandadbook on D D 
0 You Wish to Know 
w GAS ENGINES, a size ap 0 to use os 7 yf quantity 
it nstructions for Care |°f ¢4s, any distance, with any loss o premure 
and Workin g of and any initial or final pressure? Then us¢ 
the Same, Cox’s Gas Flow Computer, 


By G. LIECKFELD, C.E. as it gives this information accurately at sight, 
Translated with Permission of the Author, | Without mental effort. No calculations needed. 


tak 
OO Cea ere 


Price, $1. For Sale by Price, 6.5 x 8 inches, in cloth case, $2.50. 
A. M. CALLENDER & CO., For sale by 


No. 42 Pine Street, New York City. | A.M. Callender & Co., 42 Pine St., N. Y. 


























THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliable. No complicated mechanism to get out of 
order. More than 20 years’ experience with the largest gas com- 


panies. 
SEND FOR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH. PA. 
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AMERICAN METER CO., 


NEW YORK, 


st. coulis, PHILADELPHIA, 


SAN FRANCISCO, 


CHICACO, 


Photometrical and Experimental Apparatus. 








PUBLIC LIGHTING 


TABLE. 





APRIL, 1907. 





























“ Table No. 1. 

& FOLLOWING ‘THLE 

= MOON. 

& 

a 5 Light liextingniah 

| | 

Mon.| 1} 650 pPM)10.50 px 
‘Tue. 4 6.50 _|12.00 
Wed. | 3| 6.50 | 1OOAM 
Thu.| 4} 650 | 2.10 
ri 5, 6.50 LQ} 3.00 
Sat. 61650 | 3.50 
Sun | 3] 7.00 | 4.30 
Mon.| 8! 7.00) | 430 
Tne. | 9) TOO | 4.30 
Wed. 10] 7.00 | 4.30 
Tha. lt} 700) | 4.350 
Fri, [12] 7.00nm| 4.30 
Sat, [13] 7.00 | 430 
Son, [14] 7.10 9 | 4.20 
Mon. |15| 7.10 | 420 
Tue. [16] 7.10 | 4.20 
Wed. [17/1020 | 4.20 
Thu. {18} 11.20 4.20) 
Fri. 119|12.00 4 20 
Sat. (20 /12.5098 | 4.20 
Sun. [21] 1.20 4.10 
Mon. /22)} 200 | 4.10 ‘ TS 
Tue. (25) 2.30 4.10 ee . a 
Wed.|24| 3.00 | 4.10 
Thu, }25| 3.30 9 | 4.10 THE ELLIOTT KEROSENE 
Fri. 226)No lL. |Nol. 
Sat. P27)No Leu No |. 
Sun. P8iNoL. Nol. STANDARD PHOTOMETER LAMP. 
Mon. |}29| 7.20 pm) 9.40 pM 
Tue. |30! 7.20 = 10.50 stesteste 





TOTAL HLOURS | 
DURING 1907. 


By Table No. 1. 
Hrs.Min. 

January ....211.10 
February . ..193:40 
March... .. 182.10 
April.......167.00 
anne 157.00 
: SS 145.30 
fee 151.50 
August ... 162,30 
September ..175.30 
October... . 202.40 
November... 209.30 
December. . 231.50 





Total, yr. .2190.20 


10-Candle Power. 


al 
a 


als alr 
waivaiy 

This lamp is a perfect substitute for the 10-candle Pentane 
Lamp hitherto used, and has the following advantages: 


Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). 


2d. It is remarkably steady. Will burn 24 hours continuously with less than 2 per 
cent. variation. 


3d. It is much less dangerous than Pentane, which Is a kind of gasolene. * 
4th. It is not easily affected by air currents in the photometer room. 


5th. Since the lamp may burn continuously, the candle power of gas may be taken 
at any moment, If necessary. This insures steady illuminating power without 
waste of carburetting material. 


6th. The first cost of the lamp brings it within the reach of even small gas works. 


7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the 
same service. 


8th. Is not affected by the weather. 


PUBLIC LIGHTING 
TABLE. 





APRIL, 1907. 





Day or WEEK. 


| 
| 
| 
| 
| 
| 


Mon. 
Tue. 

Wed. 
Thu. 
Fri. 

Sat. 

Sun. | 
Mon. | 
Tue. | 
Wed. | 
Tha. | 
iri. | 
Sat. 
Sun 

Mon. 
"Tue. 
Wed. 
Thu. 
I ri. 

Sat. 

Suh. 


Mon. |¢ 
Tue. |? 
Wed. |: 


Thu. 
Fri. 
Sat. 
Sun. 


Mon. |: 
Tue. j 


Table No, 2. 
NEW YORK CITY. 


ALL Niagur Liguring 
E Light extinguish. 
Pp. A.M: 
| 6.10 4.55 
6.15 4.40 
3 615 4.40 
4 615 4.40 
5} 6.95 4.40 
6) 6.15 4.40 
i 6.15 4.40 
ral O15 4.40 
a) 6 25 4.50 
10] 6.25 4.50 
Il} 625 4.30 
1?! 625 4.30 
13) 6.25 4 30 
l4 6.25 4.20 
15 6.25 4.30 
16 6 30 4.20 
yr 6.50 420 
Is; 6.30 4.20 
19} 630 420 
20} 6.30 4.20 
2 630 4.20 
22] 6.30 4.20 
3; 6.40 4.10 
24) 6.40 4.10 
25) 6.40 4.10 
26) 6.40 } 4.10 
27; G40 4.10 
28} 6.40 4.10 
29! 6.40 410 
10} 6.45 4.00 





TOTAL HOURS 
DURING 1907. 





By Table No. 2, 


IIrs.Min. 
January. ...423.20 


oO-~~ 


February. ».3090.25 


March... . .355.35 
| 298.50 
May .......264.50 
ee 234.25 
July.......243.45 
August ....280.25 


September. .321.15 
October ... 
November .. 
December. .433.45 





Total, yr. .3987.45 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 


W ELSBACH 





PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


«OF AMERICA.... 


contro ana Welshach System 
ome Of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
It i Attractive, 
| Successful, 
| Up-to-date. 
IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 


STREET LIGHTING COMPANY 




























A, GIDL LIGILEBILI IED EIA 


\ a 














Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE BURNER. 


Elegance of Appearance. 
Best Possible 
Perfect Combustion. 
Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 
Will Not Blacken Mantles. 
Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 





Material and Workmanship. 








THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highesu 
Rich Mellow Light. 





Maintained Candle Power. 














THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 











Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, IIl. 





Salesrooms in all leading 
‘ cities of the United States. 








Se 


WRITE FOR DISCOUNTS. 
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The United Gas Improvement Gompany, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS = BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SOLE BUILDERS 


OF THE 


Standard jjouble-Superheater |,owe Water (as Apparatus. 


180e@ . Com TRACTS. 
PARTIAL LIST OF PLACES: 




















New Britain, Conn. (2d contract).| Omaha, Neb. Hampton, Va. 
Malden, Mass. (3d contract). | _ Muskegon, Mich. Aurora, Ills. (2d contract). 
Kirksville, Mo. | | Nazareth, Pa. (2d contract). Milwaukee, Wis. 
St. Johnsbury, Vt. | Lewistown, Pa. Syracuse, N. Y. (2d contract). 
Memphis, Tenn. (2d contract). | Greenville, Tex. Davenport, Ia. 
Council Bluffs, Ia. (2d contract). | New York, Cent. Un. (3d contract).|S. Brooklyn, N. Y. (3d contract). 
Seattle, Wash. (2d contract). | Jefferson City, Mo. Delray, Mich. 
Philadelphia, Pa. | Peekskill, N. yy. (2d contract). Albert Lea, Minn. (2d contract). 
Waterbury, Conn. | Waterville, Me. ‘Leominster, Mass. (2d contract). 
Manchester, N. H. Washington, D.C. (4th contract). Clinton, Mass. 
Allentown, Pa. _ Lawrence, Mass. (3d contract). 
rs rrr rr Oe kg ew ie ee ee ee ke 41 
ar fg og ig gt we ge ee 8 eh lel 634 


pt 502,555,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 
Straight Standpipe System for Coal Gas Retorts... 
Straight Standpipe Cleaners. 


7. 
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ESTABLISHED i868. 
Established 1858. incorporated 1890. L. N. RANCKE F. SCHIAFFINO 


Cas. E. Grecory,Prest. Davin R. Daty, V.-Prest. & Treas. Vice-Pres. & Mgr. Sec’y & Treas. 
H. D. ABERNETEY, Sec. 


PANY. | BALTIMORE RETORT & FIREBRIGK 60, 
JH Gautier & fo, Mom: Praecnnt com 





MANUFACTURERS OF BALTIMORE, MD., 
Greene & Essex Streets, : . . Manufacturers of all Material for the 
maar epyeees. Fire Brick, Tiles, Construction of Coal Gas Benches. 





nantiiectaige sli Special Shapes, BIC. | nauk AND FULL DEPTH AND FREE FIRING 
CLAY GAS RETORTS, FIRE CLAY TILES, | BENCHES, 








| All styles of which we have in operation, equipped with the 














FIRE BRICK and FIRE CLAY SPECIALTIES. NEW YORK OFFICE: Re ann ain 
203 17 Battery Place, New York. | jncLines—we have in SUCCESSFUL OPERATION 
Ground Fire Clay, Fire Sand and Ground benches of Inclined Retorts, MANUFACTURED and 
Fire Brick in Barrels and Bulk. - ERECTED by us. 
202 WORKS: 


WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
SOLE MANUFACTURERS OF THE South River, N. J. Agents for New England States. 


FLEMMING GENERATOR GAS FURNACE | “pase 





LARGE FACILITIES—Correspondence Solicited. 
| RAIL and WATER CONNECTIONS to ALL POINTS. 











ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treas, 


Loczror? stam, ra. JAMES GARDNER, JB., CO,, ses catonen, in. con toom 202 Lewis 8g. 


PITTSBURGH, PA, 
Successor to WILLIAM GCARDNER & SON. 


Fire Glay Goods for Gas Works. 











L.. C. HaMLing, President and General Manager. Acaust Court, Secretary and Treasurer, 


GAS BENCH CONSTRUCTION CO., GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on 


SUCCESSORS TO na a = rn Fw panteag-4 blast 

furnaces and cupolas. s cement is mixed re or use. 

ST. LOUIS GAS CONSTRUCTION CO., Eoonomicand thorough in its work. Fully warranted tostick. 
DESIGNERS AND BUILDERS OF Price List, f.0.b. PITTSBURGH, PA. 


$e Gadi, 220 to. San pena, 935 conte per pound. 
COAL GAS BENCHES In Kegslessthanioo“ “7 “ 
: C. L. GEROULD, 


“CHRISTY” HIGH GRADE REFRACTORY MATERIAL FOR) 1200 Bank for Savings Blig., Pittsburgh, Pa. 
BENCH SETTINGS, WATER GAS LININGS, ETC. Modern Machine Shop Construction, Equipment and 


ST. LOUIS, MO. Management, by OSCAR E. PERRIGO, M.E. 


Price, $5. For Sale by 
A. M, CALLENDER & CO., 42 Pine St., New York City. 


JOHN DELL, ESTABLISHED 
President and General Manager. f uy 1882. 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Ete. 


We are the Exclusive Agents Sor the Mitchell Patent Benches, Constructed with Half or Full City Office: 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 1 r ‘. Lous 
° 5 























Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One w Six 411 Olive Street, 


Retorts. ;. 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. Continental Bank, 


REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 
ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 













OUTLET 











INLET 
Write for Catalog. H. P. Service Governor. 


12-lach High Pressure Governor. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 
COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


IE Co. A. BRON DER, _ — 


Contracting Bnegineer and Builder, 
229 BROADW AY, NEW YorRsE. 


GONNELLY IRON SPONGE AND GOVERNOR CO., 


Design, Construction and Extension of : 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying [laterial, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installetion and Extension. 


GAS SPECIALTIES. 
395 Broadway, 295 West 22d Street, 
New York. Chicago, Ills. 


























For the 12 Months Ending December 3I, 1906, the 


LACLEDE FIREBRICK MANUFACTURING CO. 


have bee~- awarded contracts for complete new installations of coal gas benches of the free-firing, half depth, 
three-quarter depth and full depth types of fives, sixes and eights, at the following places: 


WATERLOO, IA. ORLANDO, FLA. HATTIESBURG, MISS. AUBURN, IND. 
VALDOSTA, GA. OWOSSO, MICH. _ MARYSVILLE, O. ROANOKE, VA. 
BEDFORD, IND. DURHAM, N. C. CARTERSVILLE, GA. ST. CLOUD, MINN. 
BEATRICE, NEB. FAIRFIELD, IA. 


and have been awarded contracts for lining complete water gas sets from 4 feet diameter to II feet diameter of the 
Lowe, Springer, and Loomis-Pettibone types, at the following places: 


CHICAGO, ILLS. COUNCIL BLUFFS, IA. SIOUX FALLS, S.D. MEMPHIS, TENN. 
SAN ANTONIO, TEX. CHICAGO HEIGHTS, HOT SPRINGS, ARK. KANSAS CITY, MO. 
PORT WASHINGTON, ILL. BOONE, IA. HUTCHINSON, KAS, 

WIS. HOPKINSVILLE, KY. AMARILLO, TEX. DES MOINES, IA. 
JEFFERSON CITY, MO. ALBERT LEA, MINN. CUDAHY, WIS. OMAHA, NEB. 
KOKOMO, IND. GREENVILLE, TEX. CRYSTAL CITY, MO. 


LACLEDE FIREBRICK MANUFACTURING COMPANY, 


Sr. LOvuUIS, MO. 








Newbigging’s Handbook for Gas Engineers and Managers, «x. caussse:& oo rie sta. city, 

























£ 
ne 
5 
| 
3 
ay 
4 
=. 
5% 






474 American Gas Light Zournal. Mar. 18, 1907 








JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qecean Westmoreland Gas Coal. 


. STRIGTLY High Grade. , 
one Carefully Prepared. 
For Gas Making or 
Heavy Steaming. 




















Washington Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 


POPPYPYTY PPP PPP TT 


UAPIPTALANE 3 FA 
SUD, |~=scoxze" mW CONVEY 


COKE i COAL 
CRUSHERS, 











JEFFREY] 





















irl CHAIN COAL ana 
a ype and COKE, 
For Use in Works, OTHER DEVICES FOR CEMENT 
Mains and Service EQUIPMENT CLINKER. 








Pipes. Shipped in 





Illustrated in Catalog No. 80-Mailed free. 


{00-gallon Drums. ae patie 
Semet-Solvay Co THE JEFFREY MFG. COMPANY, 
‘ COLUMBUS, OHIO, U. S. A. 


Syracuse, N.Y. | New York. Pittsburgh. Denver. Montreal. 
| 


Chicago. St. Louis. Boston. Canada. 
FAMdiAd bd Ldd bbb 444d 


FRED. BREDEL, President. EDW. KETTLER, JR., Vice-President. A. A. MOONEY, Secretary and Treasurer. 


FRED. BREDEL. COMPANY, 
: ENGINEERS AND BUIETDYVDVARHRS OF GAS PFPUAN TS. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


Se LL TT 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
far Coal and Water Gas 
Fs = : st = = 














PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 3 
269 Front St., East, Toronto, Canada, 





Epmunp H. McCuttovan, 
President. 


H, C. ApamMs, 
Vice-President, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 


C. B. NIcHOLs, 
Assistant Secretary 


HENRY WHARTON, 
Secretary, 


Cuas, F. GopsHALL, 
Treasurer, 





POINTS OF SHoIYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SGSENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa, 
THE SUN OIL CO. 
Gas Oil, Gas Naphtha, 
Refined Oi], Lubricating Oils. 


Toledo, O., and Pittsburs, Pa. 



































BAXTER & YOUNG, 
CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Lald, 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH. 


PURIFIER AND. SCRUBBER TRAYS 15 TENTS, teame mans 


OF ALL KINDS. | COPYRIGHTS. 


Church’s Patent Trays. 


Reversible ; Strongest ; Most Easily Repaired. 


ROYAL E. BURNHAM, 
Solicitor of Patents and Coun- 
sellor in Patent Causes. 


(833 Rond Building, Washington, D. C. 


Send for Pamphlet on Patents. 











| Gas Engineer's Pocket-book, wenay o'connor, 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture; Distribution and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.60. For Sale by 








Special Trays for Iron Oxide 


* We also Supply the Cheapest and Strongest 





A. M. CALLENDER & CO.. 42 Pine St.. N.Y. City. 


Reversible Bolted Trays. | 





Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 


ell 





Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO.., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


' Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


THE ATIERICAN STANDARD COPIPOSITION CO. 


MANUFACTURE SB — 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 


Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. Send for samples and prices. 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707, Wall Street Exchange Building, New York. 


FRANK D. MOSES, 


Telephone, 1503-D TRENTON, N. : 


Gonstrueting Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a CORRESPONDENCE SOLICITED... 























Telephone, 1503-D 











QUINTARD IRON WORKS, ©“ aor a ON, A. tet. 
N. F. PALMER, P,JUMPHREYS & (jLASGOW, 





Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 

ATS oe BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London 8.W., 
GAS APPARATUS. acai aiiaiien, 
Gomplete Works Grested. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
— CAS AND ELECTRICITY PLANT. 
COMPLETE EXAMINATIONS MADE. 

FREDERICK W. FLOYD, Sngineer. PROPERTIES PURCHASED, 
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Bartlett, flayward & COMpany, 


Baltimore, Md. 100 Broadway, New York. 


| GASHOLDERS, 
Coal and Water Gas Plants, 











KERR MURRAY MANUFACTURING COMPARY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ™ PURIFYING” APPARATUS, 


Street Specials and Valves. 
A DDRRESS: 


KERR MURRAY MANUFACTURING COMPANY, ‘"°*".s:""" 
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R. D. WOOD & CO., 


400 CHABSIN UT ST., PHILADELPHIA 


MANUFACTURERS OF 


Cast Iron Pipe. 


HEAVY LOAM CASTINGS, 
Dunham Specials, 


Hydraulic Work, 


LAMP POSTS, VALVES, ETC., 
Gas Power Plants with Producers. 





BUILDERS OF 


Gasholders. 


Single or Multiple Lifts, with or without Metal Tanks 


PURIFIERS, CONDENSERS, 
SCRUBBERS, BENCH WORK. 


Cutler’s Patent Freezing Preventer for 
Holder Cups. 














Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR-PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 











Size. 


16 Inches, + at > stasnen| 30 Inches. |36 Inches. 


|” 


8 Inches. ho Inches. a" 2 Inches. 





Diameter of flanges. 





18 inches. |16 inches.|18 inches 2244 inches, |27 inches. |31 inches. 44 inches. 





Face to face of flange.. 





12 inches. |12 inches.|12 inches |14_ inches.|17 inches. to inches. 





“| 
| 
37% inches | 
21 ee inches. 
































P. O. STATION G. 


For price and other formation, apply to 


THE CONTINENTAL IRON WORKS, 


NEW YORK (BOROUGH OF BROOKLYN). 








i906 DIRECTORY 


1906 


OF AMERICAN GAS COMPANIES. 


Price, - ~ - 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 


$5.00. 








ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


aw 2. ae | OS eee ee. 


A NEW AMERICAN ‘BOOE,. 
CONTENTS. 


Chapter 1 . Aleohol, its various forms and sources. 
2. Mashing, cooling and fermentation in general. 

: 3. Dis stillation, simple forms of stills, the production of 
Alcohol from wine. 

‘ 4. Malting. 

« 5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. 

PFPRICE, $l. 
A. M. 


Chapter 6. Alcohol from Grain. 


7. Alcohol from Beets. 

8. Alcohol from Sorghum and Molasses. 

9. De-natured Alcohol and its Commercial uses. 
10. Alcoholometry. Index. 





Fully Illustrated with Original Drawings of Mecessary Apparatus. 
EFor Saie by 


CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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“THE STACEY MANUFACTURING COMPANY 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS’ 


-_—— 











| GASHOLDERS AND STEEL TANES 








OF ANY SIZE AND DESCRIPTION, 


Amd All Ironwork and Apparatus Required in a Gas Plant. 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WORHBSS, - - = Station KP, Cincinnati, Ohio. | 
FOUNDRY AND CAST IRON WoORHES, 289 Mill St., Cincinnati, Ohio.‘ 


RITER=-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. | 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 


_WE DON’T CARE 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 


bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newbig wing's Handbook for Gas Engineers and Managers, 


PRICE, $6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


ante GLiawnneese OF ......u: 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 




















The contract was completed and the 


The order for this Triple-Lift Holder and Stee! Tank was received by the Logan Iron Works 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 cu. ft. 


from the Union Gas Light Company, of East New York. 





LOGAN IRON WORKS, 


Brooklyn, N. Y., 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks, 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 








Jc. W.Va. 


CHEMICAL ENGINEER 


—IN— 


GAS MANUFACTURE, 


P. 0. BOX 2043, PHILADELPHIA, PA. 


May be consa 
new, or appraising actual value of existing works; FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
rocesses; 


FREDERIC EGNER, _|FIELD’S ANALYSIS FOR THE YEAR 190: 


Gas Eingineer, 
NORFOLK, VA., 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 37th year 


| 


Ited with reference to estimates of cost for | of publication. Compiled and arranged by JOHN W. 


utilit f 
ity of o relative earaiag power to P ; Coke Company, London. Price, $6. For Sale by 


management. | A. M. CALLENDER & CO., 42 Pine St., New York City. 








Mar. 18, 1907 American Gas Light Zournal. 481 





— 
—_— 





Batablished iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


Wer AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER, 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing 
any parts. 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICAGO. 











THE MAXIMUM AMOUNT OF MEASURING CAPACITY 


For the Minimum Amount of Expense 


IS THE REASON WHY 
WESTINGHOUSE LARGE CAPACITY 


DRY GAS METERS 


Are the most satisfactory 
and economical to install 
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It is well worth your while 
to investigate their merits 


Soo 


Send in your trial order to ‘ 


PITTSBURG METER COMPANY, EAST PITTSBURG, PA. 
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| 70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACH MEN T. 


Can be attached to any make of qineter. 


NATHANIEL TUFTS METER COMPANY, ‘*ssesaraits.t"> 
MARYLAND METER CoO... 
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: BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 
) | . CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 
TF ° 
1. Fj SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK. 
is £24 e 
i) “Flave you Seen our Complaint Meter?” 
ii . 
me 
ie 
‘ie 

ic 
a WHEN YOU SEND REPAIRS TO US 

f " They can be changed to Prepayment, Prepayment and Beal Straight- 


reading, or Beal Straight-reading only. Good job. Good time. Good 


pave ONS EYSTOME METER 6, Buyerstord a 


—e S 
rR En ge el ne. Fe, ae 
—e 








7 

| 

aes 

| 40 Thousand 

J ¢ Old regular meters have been converted into prepayments by using 

| The New York Prepayment Attachment. 

H ‘ Hundreds of Gas Companies using our Improved Meters acknowledge the!t 





Unequalled snelemey and Economy. 





{ 306-310 East 471! 


NEW. YORK IMP RO V. D METER CO O., | St. New York Cit,/. 
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AMERICAN METER CO., 


NEW YORK, srt. tous, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established 184s. 1339 to 1349 Cherry Street, Philadelphia, Pa, 


MANUFACTURERS OF 


Wet and Dry Gag Meters, Station Meters, Provers, Gauges, Etc. 


a —__METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 








_— 





























FACTORY AT ERIE, PA. 


DETROIT METER COMPANY, 


GAS METERS. % METER PROVERS. + METER REPAIRING. 


The Quality and Weight of our Materials and Excellence of Workmanship enable us 
to claim for Detroit Meters GREATER DURABILITY, more ACGURATE REGISTRATION 
and probability of FEWER REPAIRS. 

Prompt Shipments guaranteed by Rail or Lake, saving time and freight expense to 
Western buyers. 







































Iron Work for Gas Companies, 
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THE WESTERN 


_ DUPLEX 
| - PURIFYING 
" SYSTEM. 


HINES? EFRCIENC 
| CHEESY. CAPACITY 
--. WASP FLOOR SPACE 







































WRITE FOR PARTICULARS AND PRICES. 














| ; 

I THE WESTERN GAS 

i CONSTRUCTION Co. 
FORT WAYNE, IND. 


NEW YORK OFFICE—25 BROAD ST., ROOM 1909. SAN FRANCISCO OFFICE—600 SEVENTH ST. 













